





ERING 











r \ electronics / 1960 


industry\review and forecast 





George at the Forge 


The day the mobile radar was delivered to Washington at Valley 
Forge, it was so cold a man’s shadow froze to the ground. Never- 
theless, the Father of his Country managed to work up a good head 
of steam when he saw the unit. 
~  “Tdiots!”” he stormed. “Why do they send me radar when we 
need food and shelter and clothing? What good is it? Does it have 
Bomac tubes?”’* 

“No sir,” his orderly shivered. 
tubes at all. But it might make a nice warm fire.” 

“I was thinking the same,” Washington said. 


“It doesn’t seem to have any 


And, without 


another word, he went and got a little hatchet and chopped and chopped. 


No. 17 of a series... 


zoo 
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The wind blew and the chips flew. Soon, the installation was reduced 
to kindling. 
“That's more like it,”’ the General said when he was done. 
if someone will hand me a match...” 
But he never finished the sentence. 


Now, 


The ice on which he was 
standing suddenly gave way, and he disappeared into the frigid water. 
“General, general are you all right?” the orderly asked as he 
fished him out. 
“Tm afraid so,” Washington said. “But you'd better put a sign 
here to warn the others.” 
So, that was why the famous sign was put up 
can see today when you visit Valley Forge. You know the one. 
It reads ~ George Washington slipped here.” 


the sign you 
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When a PIP becomes a PICTURE 
UAP cools the TV tube! 


A new radar tracking system, developed by Sperry Gyro- 
scope, will pick up and track an object at a considerable 
distance. When the object comes within equipment range, 
a television camera, developed by Du Mont Laboratories, can 
pick up the target and show visually its identity. 


Cooling and temperature control for the TV Vidicon tube 
and associated electronic components was assigned to a 
UAP mechanical refrigeration system. Components are an 
aluminum plate type condenser and evaporator, semi-her- 
metically sealed 400 cycle compressor, blower, controls and 
chassis. The envelope is 14” dia. x 10” long, with half the 
diameter reserved for the tube circuit. Capacity of the 26- 
pound package is 275 watts at a maximum ambient of 149° 
F. The UAP system was designed for shipboard application 
and to meet necessary MIL environmental requirements. 
The pip-to-picture story demonstrates but one of UAP’s 
many capabilities in electronic cooling. Other achievements 
involve liquid cooling systems, expendable refrigerant sys- 
tems, and gas-to-gas heat exchanger systems. Get complete 
information on any of these... or submit your application 
problem today for UAP design study! 


Call or write contractual engineering: 
1101 Chestnut St., Burbank, VI 9,5856 
50 E. 42nd St., New York 17, MU 7-1283 
1116 Bolander Ave., Dayton, BA 4-3841 


United Aircraft Products, Ltd., 147 Hymus Blvd., 
Pointe Claire, P.Q., Phone Montreal: OX 7-0810 


a famous family of aircrafe essentials aince 1929 
UNITED AIRCRAFT PRODUCTS (CANADA) LTD. 


147 HYMUS BOULEVARD, POINTE CLAIRE, MONTREAL, P.Q. 
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authors and articles in this issue: 


Once again the editors of CEE 
have worked their way through 
many volumes of statistics, reports, 
company releases, engineering pub- 
lications, correspondence and back 
issues of CEE to review the major 
events of 1959, and try to predict 
what will happen in 1960. 

As usual it has not been an easy 
project, particularly trying to see 
into the future in a quantitative 
manner. The extent to which we 
have succeeded has been due, in 
large measure, to the co-operation 
of many people within our industry. 
Our thanks to them for their ad- 
vice, criticism, information, frank 
opinions and moral support. 


The technical articles this month 
reflect some of the engineering 
work being carried out at the Radio 
and Electrical Engineering Division 
of National Research Council. F. V. 
Cairns (Resistive termination im- 
proves spiral antenna characteris- 
tics) has done quite a bit of design 
work with antennas since first join- 
ing NRC in 1950. 

Mr. Cairns was born in Elrose, 
Saskatchewan and served overseas 
with the RCAF, radar branch from 
1941 to 1945. He returned then to 
enrol at the University of British 
Columbia where he received his 
BASc degree in electrical engineer- 
ing in 1949. The next year he re- 
ceived his MASc degree in com- 


CANADIAN ELECTRONICS ENGINEERING JANUARY 1960 


munication engineering from the 
University of Toronto. 

Mr. Cairns has been active in 
work with the Institute of Radio 
Engineers, both nationally and lo- 
cally. He is chairman of the Ottawa 
section this year. 

Two .authors who prepared a 
paper on casting lossy microwave 
parts (CEE, May 1958) have team- 
ed up again to write about the con- 
struction and electrical perform- 
ance of two broadband waveguide 
switches (Broadband isolation 
switches operate in Ku-band wave- 
guides). 

A. Staniforth was born in AI- 
berta, but educated in British Co- 
lumbia. In 1938 he graduated with 
a BASc degree from the University 
of British Columbia. After three 
and a half years as transmitter su- 
pervisor with the Canadian Broad- 
casting Corporation he joined the 
Radio and Electrical Engineering 
Division of National Research 
Council. He is a senior member of 
IRE. 

To complete this little monopoly, 
K. A. Steele also claims Western 
Canada as his birthplace — Regina 
to be specific. However, he moved 
east a few miles to obtain his engi- 
neering training at the University 
of Manitoba. After graduation in 
1953 he joined NRC. He is an as- 
sociate member of IRE. 


Staniforth 





The new concept of 
fale snelete equipment 


mellticle@ative 


A new philosophy: 
% Made for everyday use 
Wide range available 
Modern techniques 
Flow production 
Automatic inspection 
Easy servicing 


GM 5602 
Ke The conception of tools for the electronic industry is new. in Ph ya 
Flat faced 10 cm tube, EHT - 4 kV 
robust that they will stand up to hard daily use. Vertical Amplifier: 3 c/s - 14 Mc/s 
Here is an idea conceived by Philips. (-3 + '/2 dB) ; 
TI hili er eee 5 ineelf ll lice bn ia Sensitivity 75 mV/cm, 
ne Philips organisation is itself a whole electronic industry. Calibration accuracy 3% 
From its vast accumulated experience of electronic instrumentation Signal delay line 0.3 psec. 
has flowed thea idea of hardy, Time base: 0.2 ysec/cm - 10 msec/cm 
: Calibration accuracy 3"/0 
Horizontal magnification: X 2, X 5 
any part of the world. A new idea. A good idea. Cathode-ifollower probe available. 


Dependable De 3 Li po tools rm 


Tools, that is, which are accurate, yet as simple to operate and so 


reliable, electronic tools, simple to use, simple to service in 














for the electronic industry 


Sold and serviced by Philips Organizations all over the world 
Further information will gladly be supplied by: 


Philips Electronics Industries Ltd., 
Leaside, Toronto 17, Ont. - Montreal: 8525 Decarie Bivd. Quality, reasoncbly priced 
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NEWS HIGHLIGHTS 


There'll be more teaching by television 
in 1960. Toronto Board of Education, 
the CBC and Purdue University have all 
announced plans. 


One hundred Toronto schools start a 13-week 
experiment January 7, to test the effect of television as 
an aid to education. The B of E has produced a series 
of quarter-hour film programs in its Teaching Aids 
Centre that include four guidance broadcasts for Grade 
9 students, four art classes for Grades 6 to 8, 

and five in junior science for Grades 3 to 5. 

The CBC is offering six different s¢ries of programs. 
Purdue’s multi-million-dollar experiment involves 
beaming programs from the campus at Lafayette, Ind. 
to a circling aircraft. From this they will be telecast 
to a’six-state area in which five million pupils in 
17,000 locations will start viewing next September. 


A Pentagon official recently suggested 
that reliability and lower cost will 
dominate future considerations on the 


_ placing of defense orders. 


Among other pertinent comments James P. Falvey, 
Deputy Assistant Secretary of Defense for Supply and 
Logistics had this to say on standardization: 

“.. Industry should make an honest attempt to use 
standard components when designing defense weapons. 
There is a tendency for contractors to re-design 
everything including the nuts and bolts. Undoubtedly, 
such re-design is very often necessary to produce a 


reliable product. On the other hand, it would be 

naive not to wonder how much of this re-design is 
motivated by self-interest. If the standard parts we now 
have are not adequate to satisfy design requirements, 
industry should take the initiative to have specifications 
revised ...” 


Sylvania are to develop for the USAF 
laboratory techniques for designing an 
ultrareliable airborne radio receiver. 


rhe contract, awarded to Sylvania Electronic Systems 
at Buffalo, N.Y., calls for delivery of an 

experimental uhf receiver that will provide 10,000 
hours (nearly 14 months) continuous operation. The 
current average time between failures for a typical 
airborne receiver is 450 hours. It will be an 
all-semiconductor unit, with circuitry adaptable to 
the eventual incorporation of micro-miniaturized 
electronic elements, 


Canadian National-Canadian Pacific 
Communications’ Telex network is now 
linked to the Pacific coast of the U. S. 


Subscribers in San Francisco were added November 24 
to the “dial-and-type” system that includes New 

York, Chicago and 35 major Canadian cities in the 
CN-CPC Canadian network. Service was extended to 
Los Angeles, Cal. and Chicoutimi, Que. a week later. 


Radio sales up again in October; tv and record players down 
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SIMPLIFIES GROUNDING SHIELDED CABLE . 


2 


easy 
steps— 
FAST, 
RELIABLE, 
LOW-COST 


1-piece, % ‘ ae A ——— INNER SUPPORT MEMBER 
q F Fy F protects cable insulation 





pre-insulated 


i€-] oMole)alal-rei cela Py: a CRIMPED OUTER PORTION 


distributes pressure over full area of braid 


INTEGRAL NYLON SLEEVE 
can't slip, extends beyond both ends of 
ferrule, flared for easy insertion of tap 


INSERT braid and tap wire CRIMP with the Burndy Hytool 


UNIRING connections are...mechanically stable and reliable: a single crimp 
completes a uniform, vibration-resistant, insulated connection —controlled by 
full-cycling color-coded tooling—no heat or burnt cable...electrically stable: 
low resistance, noise-free...space saving: only a few mils larger than cable 
diameter. For more details, call or write 


CANADA LTD. 
6002 
For further information mark No. 15 on Readers’ Service Card 
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People in the industry 





Board of Broadcast Governors 
appoint technical advisor 


William R. Wilson has been ap- 
pointed technical advisor to the Board 
of Broadcast Governors. Mr. Wilson 
was born in Indian Head, Sask., and 
graduated in electrical engineering 
from McGill University in 1934, He 
has had many years’ experience in the 
electronics field and for the past six 
years has been on the staff of the 
Electronics Branch, Department of 
Defence Production, Ottawa. 

Mr. Wilson represented DDP at the 
Dew Line Project office at Western 
Electric Co. in New York during the 
planning and implementation of that 
project. After World War II, as an 
engineer with the Dept. of Transport, 
and later as director of communica- 
tions for the RCMP, he designed a 
coast-to-coast police radio network 
including communications to police 
cars and aircraft as well as police 
communications circuits across Can- 
ada. 

During World War II Mr. Wilson 
was seconded from D.O.T. to Na- 
tional Research Council to undertake 
design and development work on 
radar equipment. 

In 1937 Mr. Wilson was a member 
of the Sir Hubert Wilkins Expedition 
searching for Soviet airmen who were 
lost during a flight from Russia to the 
U. S. He was responsible for design- 
ing some of the radio equipment as 
well as for setting up communications 
and direction finding stations for the 
expedition. 


Watson-Watt accepts 
new assignment 

Sir Robert Watson-Watt has accept- 
ed a position as electronic advisor in 
the Sterling Forest research project. 
This is a large industrial research 
centre, about 40 miles from New York 
city sponsored by a number of com- 
panies. Sir Robert expects to spend 
about six months of each year in the 
United States, and the remainder 
writing and lecturing in Canada. 


Inspection Services 
appointment 

Department of National Defence 
has appointed E. A. McIntyre to the 
post of chief inspector, electrical 
branch, Inspection Services, Mr. Mc- 
Intyre is a graduate of the University 
of Toronto in mathematics and 


physics, and has had considerable ex- 
perience in the field of inspection of 
electrical and electronic equipment. 
He has been active in the American 
Society for Quality Control, founding 
the Ottawa section and acting as its 
original chairman. In his new post 
he will be in charge of Government 
Inspection for defense industries sup- 
plying electrical materials to Canada’s 
armed forces. 


HORSDAEL 
MclIntyre 


Technical 
representative 

Hellerman (Canada) Ltd. has ap- 
pointed David Reid as its technical 
representative for Ontario. A recent 
graduate of Ryerson Institute of Tech- 
nology, Toronto, Mr. Reid was previ- 
ously engaged on the flight test of the 
CF-105 for Avro Aircraft Co. Ltd. 


Appointments at Servomechanisms 
(Canada) Limited 

Former president of Servomechan- 
isms (Canada) Ltd., Croydon H. Hart- 
ley, has been appointed customer liai- 
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son manager for the parent company, 
Servomechanisms, Inc. Succeeding 
him as president of the Canadian 
company is Donald C, Stewart, 


Irving M. Liss has been appointed 
director of engineering and sales, and 
John H, Pile has been appointed chief 
of technical sales. Both Mr. Liss and 
Mr. Pile were associated with Avro 
Aircraft Ltd. prior to joining Servo- 
mechanisms (Canada) Ltd. 


George Kusunoki has been pro- 
moted to the position of manufactur- 
ing manager. He has been with the 
company since its inception in 1953 
and has served in a number of posi- 
tions since that time. 


Canadian Marconi 
appointments 

Three senior appointments have 
been made at Canadian Marconi Com- 
pany. W. V. George has been pro- 
moted from assistant general manager 
to the position of general manager. 
New assistant general manager is 
L. M. Daley, former manager of the 
broadcast and TV receiver division. 
T. P. Kelly has been promoted from 
sales manager to manager of the broad- 
cast and TV receiver division. 


Engineering and sales 
appointments 

R, F. Linden has been appointed 
superintendent of the mechanization 
development division of the newly 
formed engineering and development 
branch of the Post Office Department. 
Mr. Linden is a graduate in electrical 
engineering from the University of 
British Columbia and received his 
master’s degree from MIT in 1955. 
Mr. Linden has been with the organi- 
zation and methods branch of the 
Civil Service Commission. 

R, J, Reeves has been appointed 
vice-president of King Engineering 
(Canada), a division of F. W. Cham- 
bers & Co. Ltd., Toronto. Mr. Reeves 
was formerly with Canadian Westing- 
house Co. Ltd. 

W. M. Lower, also formerly with 
Canadian Westinghouse Co, Ltd., has 
joined the technical services branch 
of Ferranti-Packard Electric Co. Ltd., 
Toronto. 

John A, McCrodan has been ap- 
pointed a senior sales representative 
in the Toronto area for Canada Wire 
and Cable Co, Ltd. He has been with 
the company since his graduation in 
1949 from the faculty of Applied Sci- 
ence and Engineering at the Univer- 
sity of Toronto. 

H. E. Horrocks has been appointed 
sales representative for the northern 
district of Canada Wire and Cable 
Co. Ltd. He will be located in Kirk- 
land Lake, Ontario. 





MINIATURE RELAYS 


| MARSLAND 


has made a good 
name 


.and that name is“FILTORS” 


Hermetically Sealed Sub and Micro-Miniature Relays 


DESIGN and CONSTRUCTION 


“Filtors’” Sub-Miniature and Micro-Miniature Relays meet or exceed all 
the requirements of MIL.R5757C. Lightweight and rugged, they are 
hermetically sealed and uniquely designed to provide immunity to the 
forces of shock, vibration, acceleration, as well as high tolerance to extreme 
environmental conditions of pressure and temperature. 


COMPLETE RANGE 


“Filtors” Sub-Miniature and Micro-Miniature (Hermetically Sealed) 
Relays are available for both AC and DC operations. Non-standard ter- 
minal arrangements can be designed to meet special requirements. 


ENVIRONMENTALLY TESTED 
IN MANUFACTURE 

“Filtors” designs lend themselves to exact- 
ing standards of inspection. At Marsland 
Engineering the Filtors Relay Division is 
air-filtered, temperature controlled and 
surgically clean. Fine materials and the 
quality controls employed by Marsland 
result in Relays built to the most reliable 
standards available anywhere 


Manufactured and sold in Canada under license from 


Filtors Incorporated, Port Washington, Long Island, by ‘“‘“FILTORS” Relay Divison of 





The “Powrmite” crystal case perform- 
ance package for all micro-miniature 
relay switching requirements. Available 
for plug-in or fixed-wire mounting. 


These general purpose relays are applic- 
able to instrument, geophysical, aircraft 
controls and circuits where high relia- 
bility, multiple switching is required. 
In 2, 4 and 6 pole double throw contact 
arrangements with many standard 
mountings. 


MARSLAND ENGINEERING LIMITED 


KITCHENER, ONTARIO 


For further information mark No. 31 on Readers’ Service Card 
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Reports from the industry 





Seabreeze opens new plant for 
consumer product manufacture 


“There is still room for expanding 
small business in our economy, for 
entrepreneurial activity that is based, 
not on the enormous resources of the 
large corporation, but rather on 
individual resourcefulness,” James A. 
Roberts, associate deputy minister of 
trade and commerce, said when he 
officially opened the new plant of 
Seabreeze Mfg. Ltd. in Etobicoke, 
Ont. He cited Arthur K. Tateishi, Sea- 
breeze president as an outstanding 
example of individual resourcefulness. 

Seabreeze, started by Mr. Tateishi 
in 1946 as Phono Motors Ltd., now 
manufactures tape recorders, record 
changers, pre-recorded stereophonic 
tapes, am and fm radio tuners and 
components, transistor radios, fans, 
fan heaters, ironers and fractional hp 
motors. It has world patents on a 
number of products and has won three 
awards from the National Design 
Council. 


New agency formed 
in Ontario 

Prime Electronic Components Ltd., 
868 Dundas Highway East, Dixie, 
Ont. has been formed to replace the 
sales agency operated by William M. 
Hummel. The new operation will 
include offices, warehouses and a 
laboratory for display and testing. 

Wm. M. Hummel is president, and 
M. (Paddy) Maher, vice-president and 
treasurer of the new firm. Ecco 
Electronic Components Corp., Yonk- 
ers, N.Y. have appointed Prime as 
exclusive sales reps. for Canada (rf 
and uhf connectors). 


Central Dynamics sells 
data logger 

Quebec Hydro have ordered a data 
logger for their Charland Substation 
from Central Dynamics Ltd., a newly 
established Montreal company. 

In addition to data logging equip- 
ment, Central Dynamics also manu- 
facture supervisory and remote 
control equipment employing digital 
pulse techniques for data transmission. 
Sales are handled by Aeromotive 
Engineering Products Ltd., Montreal 
and Toronto. 


New locations for Pye, Vibron, 
Precision Welder 

To provide better services to their 
Maritime customers, Pye Canada Ltd. 
have moved their Halifax, N.S. and 
Moncton, N.B. sales offices and ser- 
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vice depots to new locations. The 
Halifax office is now in the Bayers 
Rd. Shopping Centre, on Desmond 
Ave.; in Moncton, Pacific Ave. be- 
tween 9th and 10th Streets. 


Vibron Ltd. (vibration isolators) 
have moved to larger office and ware- 
house facilities at 222 Ryding Ave., 
Toronto 9. Telephone: ROger 3-2295. 

Precision Welder & Flexopress 
(Canada) Ltd. has new offices and 
manufacturing plant at 72 Carnforth 
Rd., Toronto 16. William Amos has 
been named manager of engineering 
and sales, and Albert Moore, manager 
of manufacturing. 


Company name changes 
Canadian Line Materials Ltd., 
Scarborough, Ont. manufacturer, is to 


be known in future as CLM In- 
dustries. The company’s association 
with McGraw-Edison (Canada) Ltd. 
will be emphasized by use of the 
McGraw-Edison trademark in ad- 
dition to the familiar CLM symbol. 


The name of Electronics Inter- 
national Co. (Canadian representa- 
tive: Allan Crawford Associates) has 
been changed to ELIN Division of 
International Electronic Research 
Corp. Products will remain the same, 
and the new name will allow easier 
identification of ELIN precision ac 
instruments with the manufacturer. 
representatives 

Computer-Measurements Co., Syl- 
mar, Calif. (counting, timing and 
frequency measuring equipment) are 
now represented in Western Canada 
by Comptronics, Inc., Seattle, Wash. 


Milgray Electronics, New York, 
N.Y. have been appointed the first 
exclusive stocking distributor for 
transistors manufactured by National 
Semiconductor Corp., Danbury, Conn. 


(Continued on page 46) 





Ottawa report 


The Canadian Industrial Pre- 
paredness Association made its 
annual visit to the Capital during 
November to catch up on the lat- 
est defence developments. It heard 
Air Commodore E. C. Poole, chief 
of RCAF telecommunications, ex- 
plain why some 30 SAGE com- 
puter centres will be required to 
cover North America as an essen- 
tial part of its air defence system. 

Col. O. H. Barrett of Montreal 
was re-elected association president 
for a second term; H. A. Crombie, 
Montreal, treasurer; E. J. Cosford, 
Montreal, and J. S. Vanderploeg, 
R. M. Brophy (Canadian Motorola 
Electronics Ltd.) and P. C. Gar- 
ratt, all of Toronto, were elected 
vice-presidents. 


The National Research Council 
expects to award about 100 fellow- 
ships during the 1960-61 study 
year. Of these, 40 will be tenable 
in NRC laboratories in Ottawa, 
Saskatoon and Halifax, 10 in Can- 
ada Department of Agriculture 
labs at various centres, 10 in Can- 
ada Department of Mines and 
Technical Surveys in Ottawa and 
Victoria. B.C., 10 in the labs of 
Atomic Energy of Canada Limited 
and 30 in labs of Canadian uni- 
versities. The fellowships amount 
to $3,700 each for single recipients 





and $4,500 for married. Travel 
allowances are provided in addi- 
tion. The fellowships are for one 
year but are renewable for an 
additional year, if projects being 
carried out under them require the 
extension. 

The flow of technicians into the 
Canadian labor force is increasing 
rapidly. During next May and June, 
the Dominion Bureau of Statistics 
estimates, 2,041 graduates are to be 
turned out of Canadian post-sec- 
ondary level technical institutes. 
They will comprise 1,813 engineer- 
ing and scientific technicians and 
228 others. The electronic, me- 
chanical, metallurgical and electri- 
cal fields account for more than 
half the prospective graduates. 

This output reflects an 83 per- 
cent increase in enrolment in Cana- 
dian technical institutes between 
the 1954-55 year and the current 
one. Current enrolment is 8,304. 
During the last two years alone, 
three provinces—British Columbia, 
Saskatchewan and New Brunswick 

have inaugurated new programs 
at the post-secondary level and 
others have expanded theirs. 

Quebec, Ontario and Alberta 
account for all but 3.1 per cent of 
total enrolment. Quebec leads with 
56.5 per cent, Ontario has 32.6 per 
cent and Alberta 7.8 per cent. En- 
gineering and scientific technicians 
outnumber the others 8 to 1. 
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TYPE R TRANSISTOR-RISETIME PLUG-IN UNIT 
CHARACTERISTICS 
Collector Supply 1 to 15 v continuously adjustable, positive 
or negative. Current capability—400 ma. 

Mercury-Switch Pulse Generator Risetime less than 5 
musec, amplitude 0.02 v to 10 v across 50 ohms, positive 
or negative. Overall risetime with Type 541A: 12 musec. 
Overall risetimes with other Tektronix Oscilloscopes— 
Types 543, 545A, 555: 12 musec—Type 551: 14 mpsec— 
Types 531A, 533, 535A: 23 musec. 

Bias Supply +0.5 to —0.5v and +5 v to —5 v, continu- 
ously variable. 

Calibrated Vertical Deflection 0.5, 1, 2, 5, 10, 20, 50, 
and 100 ma/cm collector current. 

Type R Transistor-Riseti 








a The Type R 

Unit can trigger the vee te 
Oscilloscope sweep = = 
either on the start of € bo 
the test pulse only, ‘= = 
or on both the start é e 
and finish to display te 
delay, rise, storage, eR 
and fall times 
simultaneously. 


| 5 6 || 
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TYPE 541A CHARACTERISTICS 


Vertical Response DC-to-30 MC passband, 12- 
musec risetime, 50-mv/cm deflection factor with 
Type K Plug-In Preamplifier. 

Signal-Delay Permits observation of leading edge of 
signal that triggers the sweep. 

Versatility—Other Plug-In Preamplifiers available for 
many specialized applications. 

Sweep Range 0.1 jsec/cm to 5 sec/cm in 24 direct- 
reading steps. 5-x magnifier increases calibrated 
range to 0.02 yusec/cm. Continuously adjustable 
from 0.02 pusec/cm to 12 sec/cm. 

Triggering Fully automatic, or amplitude-level selec- 
tion with preset or manual stability control. 

Accelerating Potential 10 kv for bright display with 
fast sweeps and low repetition rates. 

Amplitude Calibrator 0.2 mv to 100 v in 18 steps. 
Square wave, frequency approximately | ke. 
Regulation -Electronically-regulated power supply. 

Type 541A, without plug-in units 

Type K Plug-in Preamplifier 

Prices f.0.b. factory. 











The Type R Transistor-Risetime Unit, when 
plugged into a Tektronix Oscilloscope, supplies 
a fast-rising pulse and the required supply and 
bias voltages for measurement of transistor rise, 
fall, delay, and storage times. The Type R Unit 
can be used with all Tektronix Type 530 Series, 
Type 540 Series, and Type 550 Series Oscillo- 
scopes. 

When the Type R Unit is used with the 
Tektronix Type 541A Oscilloscope, risetime of 
the combination is 12 mpsec. The Type 541A is 
a fast-rise general-purpose oscilloscope that 
adapts to many ‘specialized applications through 
its plug-in vertical preamplifier feature. Nine 
plug-in preamplifiers are presently available, 
others will be announced in the near future. 

Please call your Tektronix Field Engineer for 
complete details. If desired, he can arrange a 
demonstration in your own application. 


ENGINEERS — interested in furthering the advance- 
ment of the oscilloscope? We have openings for 
men with creative ability in circuit and instrument 
design, cathode-ray tube design, and semiconductor 
research. Please write Richard Ropiequet, V.P., Eng. 


Tektronix, Inc. 


P.O. Box 831 * Portland 7, Oregon 
Phone CYpress 2-2611 * TWX-PD 311 * Cable: TEKTRONIX 


CANADIAN FIELD OFFICE: 
3 Finch Avenue East, Willowdale, Ontario 
Phone: Toronto, BAldwin 5-1138 


For further information mark No. 47 on Readers’ Service Card 
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FROM PHILCO 


Typical 

Switching 

‘ Times 

<a Typical Power (Saturated 
_. Type Number ' hfe Gain Test Circuits) 

————— - 4 


tr 35 my sec 
2N1199 |12-60(DC) ts 10 mu sec 


4 
tf 25 mu sec 
2N1267 6- ) 
11- 
9 28- . 
6- } 
11- , 
28. 3 


_2N1272 


| Maximum Vcb—20 V AMPLIFIERS 


Maximum camnpersture= 180 © Cc 
Maximum dissipation—100 MW 











Le 


2N1199 
This high speed switch has exceptionally low The excellent high frequency response of these , 
saturation voltage (typically 0.125 V), permitting transistors makes practical the design of high 
practical design of 5 mc pulse circuits, using con- performance communications sys. »ms at frequen- 
ventional saturated switching configurations. 30 cies up to 60 mc. They have the same low collector 
mc pulse rates are obtainable in practical circuits capacitance and are available with restricted 
using non-saturating techniques. beta ranges. 


I 
| 
} 
l 
! 
| 


2N 1267-68-69 me 
The high gain characteristics of these units make 
possible the design of high efficiency IF amplifier 
circuits for communications equipment. These 
devices have unusually low collector capacitance 

. typically 1.5 uf... and are available with 
restricted beta ranges to simplify design problems. 


Philco Corporation of Canada, t 
Don Mills, Ontario | 
Please send complete information on the | 
SADT type transistors and descriptive 
brochure of all type transistors available. | 
! 


NAME 





*SADT ... Trademark Phileo Corp. for Surface Alloy Diffused-base Transistor ADDRESS 








60-1-CEE 





government and 


industrial division 
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PERFORMANCE-PROVED 
by DAYSTROM-WESTON 


PANEL METERS 


Weston D.C. and rectifier type 

A.C. panel meters provide in- 

creased scale readability and - 

higher accuracies with improved 

sensitivities and ballistic char- ‘ “wer Wao 

acteristics. All movements em- 5 a = morsruat SéaitD 

body Weston springbacked jewels, 2s cow seams mara, || SANE 

and are magnetically self-shield- , vone eno same 

ed for use on magnetic or non- 

magnetic panels. 

For literature on a complete : WESTON VAMISTORS 

range of panel and switchboard ! , . le 

indicating instruments, including In critical applications, the Weston Vamistor offers many 

military types, write Dept. DL-01. . advantages over wire-wound or conventional film resistors. 
These high stability metal film resistors are available in values 
up to 10 megohms initial accuracies to % of 1% and tempera- 
ture coefficient of 25 ppm. For literature write Dept. DL-04. 


MOISTURE DISPERSING 
DED EPOXY COATING 





ELECTRONIC PORTABLE 
TEST EQUIPMENT INSTRUMENTS 


(Model 622 illustrated) 


(Mark I! Analyzer illustrated) Model 622 is a highly sensitive 
Newly increased ruggedness and portable instrument which is 
compactness distinguish this high- especially adapted to a variety of 
ly sensitive Volt-Ohm-Milliam- laboratory requirements. It has 
meter. With high-voltage range great flexibility of use since it 
extended to 4000 volts, it offers can be provided with a range 
D.C. sensitivity of 20,000 ohms changing switch and up to four 
volt . . . accuracy within +2%. binding posts. 
For literature on a full range Weston portable and laboratory 
of Milliammeters, Tube Checkers, ammeters, voltmeters and watt- 
Vacuum Tube Voltmeters, etc., meters are available in accuracy 
write Dept. DL-07. ratings from 1/10 of 1% through 
to 1%. For literature, write Dept. 
DL-06 


villain 





COMPONENTS 


TRIMMING (Type 6 Servo Motor illustrated) 
POTENTIOMETERS One of the smallest precision servo motor series currently 


availabie. The new Daystrom Transicoil Type 6 Motors are 
. . ~ wound for 26, 33 and 52 volt operation with transistor drive. 
{300 Series shown actual size) i : These motors develop .125 oz-in. min. stall torque and 6200 
The Series 300 Subminiature RPM free speed. é' 
Trimming Potentiometers are the Daystrom Transicoil motors, syncros and generators are avail- 
smallest standard trimming pots able in all sizes up to 18. For literature, write Dept. DT-01. 
available. The exclusive square 
shape is optimum for the vast 
majority of applications of sub- 
miniature trimming potenti- 
ometers. 
Uniquely designed Weston trim- 
ining potentiometers are available 
in many sizes and configurations. 
For literature, write Dept. DP-01. 


DAYSTROM 
“ WESTON 


840 Caledonia Rd., Toronto 19, Ontario 
or 5430 Ferrier St., Montreal, Quebec 
A SUBSIDIARY OF DAYSTROM INCORPORATED 
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ROGERS [tir 


Rogers tube type 5894 for 150 M/c mobile transmitters 


The Rogers 5894 is a transmitting double tetrode capable of giving 30 watts output, 
CCS, in a conservative manner under the field conditions met in mobile communi- 
cations. It is further capable of giving extreme reliability as a base station output 


tube producing 60 watts. 
Great uniformity is achieved from tube to tube and also in the current division 
within each tube, with the Rogers 5894. 


e@ Each anode is capable of dissipating 20 watts. o To ensure neutralization over 


e The cathode is indirectly heated and ovxide- the entire hay ating band, the 
coated. tube has built-in cross 


. A neutralizing capacitors, the 
e Maximum ratings apply up to 250 megacycles. value of which P adjusted to 
e@ At reduced ratings the 5894 may be operated at the direct grid-plate 
up to 500 megacycles. capacities. 
IIL LIE OT: ALE IIA LENO IE BA BIR SASS AERIS aS Te 
TECHNICAL DATA 








Clip and file this reference sheet for future use 


ELECTRICAL LIMITING VALUES AND OPERATING CONDITIONS 


CATHODE: indirectly heated, oxide coated a ee hed vipat eet oe 
C.C.S. limiting values (absolute limits) 


Heater sections in Frequency max. 250 Mc/s 500 Mc/s 
parallel series Anode voltage . max. 750 V 600 V 
Anode input power ...... max. 2x60 W 2x50 W 
Heater voltage 1) 6.3 12.6 Anode dissipation ....... max. 2x20 W 
Anode current case cen ORR. Bc110 mA 
Heater ae 1.8 ad Screen-grid Voltage . max. 300 V 
pins 5-(1+7) 1-7 Screen-grid dissipation max. 2x3.5 W 
Control grid voltage max. -175 V 
Control grid current max. 2x5mA 
Resistance between control 
DIRECT INTERELECTRODE CAPACITANCES grid and cathode max. 50 k Ohms 
: Voltage between cathode 
each both units and heater max. 100V 
unit in push-pull 


Output capacitance 3.2 2.1 pF OPERATING CONDITIONS (iwo sections in push-pull) 
C.C.S. 


Input capacitance 106 67 pF Frequency........... 200 250 430 500 Me/s 
Anode to grid No. 1 Anode voltage ; 600 750 6520 500 V 
; . Control grid bias :, -80 -80 -80 V 
(internally neutralized) Common control grid 
max. 0.08 pF bias resistor 20 k Ohms 
Screen-grid voltage 250 250 250 250V 
Anode current. . 2x100 2x80 2x100 2x100 mA 
: Control grid current.. 2x2.5 2x1.5 2x2.8 2x3 mA 
AMPLIFICATION FACTOR (each unit) Screen-grid current. . . 16 17 18 20mA 
: : Peak grid-to-grid 
9 
PE He. Sto GAE KS = driving voltage..... 200 250 V 
Screen-grid dissipation 4 4.25 4.5 5 W 
Anode input power... 2x60 2x60 2x52 2x50 W 
$ ener : 9 9x17 9 9x 
MUTUAL CONDUCTANCE (each unit) ooh ; — = = —_ = 


at anode current =30 mA 4.5 mA/V Tube efficiency....... 75 71 64 60 % 


This reference sheet is one of a series from You are invited to 
Rogers to keep you — informed of electronic make full use of 
developments. A specially designed file folder for Rogers Applica- 
these bulletins is available from Rogers on tion Engineering 


t Service ai any * 
— lime onany pro. electronic tubes & components 
lem a A DIVISION OF PHILIPS ELECTRONICS INDUSTRIES LTD. 
drop ua a line. 116 VANDERHOOF AVE., TORONTO 17, ONTARIO 
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CABLE Special ‘Unilay’ Construction 


Twist it’s open... twist it’s closed! Just as simple as 
that, this one-direction cabling technique gives 
easy access to inner conductors . . . makes possible 


faster, more efficient mid-span taps. 


A feature in... 
FEDERAL TYPE B RURAL DISTRIBUTION WIRE 


Because of its high tensile strength, it is ideal where 
longer spans are required. Its rugged construction gives 
excellent service life and permits re-use after emergency 
operation. Thus, considerable time and expense are 
saved in new construction. Engineered for maximum 
dielectric strength, low transmission loss and cross talk, 
Federal Rural Distribution Wire provides the best in 
subscriber service at minimum cost. 


FEDERAL WIRE 


Another fine product... 
FEDERAL TYPE NC TELEPHONE DROP WIRE 


is specially built for life-long resistance to severe wind 
and ice-loading conditions. Its high dielectric rubber 
insulation is securely bonded to No. 18 copperweld 
conductors. The tough, reinforced neoprene sheath is 
ribbed for quick polarity identification by touch. It 
comes in solidly taped 1,000 foot “Tangle-proof” coils 
for fast, efficient installation. Buy Federal quality for 
dependable service. 


& CABLE DIVISION 


H.K.PORTER COMPANY (CANADA) LTD. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment—DELTA- STAR ELECTRIC DIVISION, NATIONAL 
ELECTRIC DIVISION; PEERLESS ELECTRIC DIVISION; Specialty Alloys. RIVERSIDE-ALLOY METAL DIVISION; Refractories—REFRACTORIES DIVISION; Electric 
Furnace Steel— CONNORS STEEL DIVISION, VULCAN-KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, 
LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S.A., and in Canada, Refractories, “Disston” Tools, 
“Federal” Wire and Cable, "Nepcoduct” systems. H. K, PORTER COMPANY (CANADA) LTD. 


For further information mark No. 25 on Readers’ Service Card 
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“THIS RELAY 

WILL GIVE US 

300 MILLION 
OPERATIONS, JOE” 


2 RS 


oo 





HERE’S WHY P&B TELEPHONE TYPE RELAYS GIVE YOU 
reliable performance over iong life 


BS SERIES ENGINEERING DATA _ 


Heavy Duty Frame 
maintains dimensional 
stability, adds to 
relay’s sensitivity. 


Armature Pin Bearing shows 
only .0005” increase in clearance 
after 300 million operations. 


Husky Armature Arm 
prevents sagging 
or bending. 


BS SERIES TELEPHONE TYPE 


Measure the thickness of the BS series armature 
arm. You will find the cross section area is greater 
than ordinary relays of this type. Here is the kind 
of quality that spells dependability. 

Observe that the stainless steel hinge pin runs 
the full width (not just half) of the armature, pro- 
viding optimum bearing surface. This pin, operat- 
ing in a stainless steel sleeve, shows only minimal 
wear during nearly a third of a billion operations. 

Best of all, P&B quality costs no more. A whole 
new plant is being devoted to the production of 
high performance telephone type relays. Your near- 
est P&B sales engineer will be happy to discuss your 
relay problems. Call him today. 


’ ju 


GENERAL: 


Breakdown Voltage: 1000 volts rms 60 cy. min 


between ail elements. 
Ambient Temperature: —55° to +-85° C. 
+125° C available on special order 
Weight: 9 to 16 ozs. 
Terminals: Pierced solder lugs; 
Coil: One #16 AWG wire 
Contacts: Two #18 AWG wires 
es: Dust covered or sealed 


Enciosur 
CONTACTS: 
Arrangements: DC—up to 28 springs 
AC—up to 24 a 
Material: 4," dia. twin palladium. 
Up to 14" dia. single silver 
Other materials on special order. 


II). 
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Load: 4 amps at 115 volts, 60 cycle resistive 
Pressure: 15 grams minimum 


COILS: 


Resistance: 100,000 ohms maximum 
Current: 10 amps maximum 

Power: DC—50 Milliwatts per movable arm. 
Greater sensitivity on special order. 
AC—17.9 volt-amps. 

Duty: Continuous 

Treatment: Centrifugal impregnation 

Voltages: DC—up to 300 volts with series 
resistor. AC—up to 250 volts, 60 cy 


MOUNTING: Two #8-32 tapped holes 3" o.c 


Other mountings on special order. 


TS SERIES—Short coil relay is 





GS SERIES—Excellent sensi- 
tivity: 50 mw per movable arm 
minimum (DC). For applica- 
tions requiring many switch- 
ing elements in smail space 


LS SERIES—Medium coil relay 
with short springs and light 
weight armature for fast 
action, reliability and long life 


available in AC and DC versions 
Long life construction. Can be 
supplied (DC) with up to 20 
springs (10 per stack). 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


POTTER & BRUMFIELD Canapa Lrp. 


GUELPH, ONTARIO 
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SPEED UP PRODUCTION 
WITH NEW MARCONI! MINIATURE 
RADIO AND TV TUBES 


of-Veraaat-ta.¢-1om-lalomasol-melg-lalei-lomme)amm ce) oliels 
* fo] Ui col om -y-t-Svanlal—}e-lit-talelaMe-laleoMileol-laheniler-telele 


NOW! Canadian Marconi comes up with a simple solution to speed up assembly line 
production of radio and television sets. 

NOW ! Every Marconi miniature radio and television tube is plainly marked on top with an 
easy-to-see white dot to indicate the exact centre of the gap. Assembly line workers can 
line up and position the tube immediately. No fiddling around to find the location of the gap. 
The type number is branded on top of the tube as well as the side to make identification 
so much easier. : 

With new Marconi radio and TV tubes you'll cut production time, increase your output... 
they're quickest and easiest to install. 


@NOW all Marconi miniature radio and television 
tubes are gap-marked and type branded on top 
for quick, easy installation and identification 


ELECTRONIC TUBE AND COMPONENTS DIVISION 


é 
CANADIAN Marconi COMPANY 
830 BAYVIEW AVENUE, TORONTO, ONTARIO 


Branches: Vancouver © Winnipeg ©* Montreal ¢ Halifax ¢ St. John’s, Nfid. 
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VITROHM RING RHEOSTATS 


MIL SPEC RESISTORS 


_, ole 


——— 


4 tips for design engineers 


VITROHM® Resistors, stock and made to order VITROHM Ring Rheostats 
WATTS RESISTANCE VALUES (ohms) 25 W, 1 min to 5,000 max ohms 
Made to Made to 50 W, 1 min to 10,000 max ohms 
FORM Stock Order Stock Order 100 W, 1 min to 10,000 max ohms 
VITROHM: Fixed| 5 to 200| 5 to 218 | 1 to 250,000 | 0.2 to 1,750,000 150 W, 1 min to 10,000 max ohms . 


Adjustohm | 10 to 200| 10 to 218 | 1 to 150,000 | 0.3 to 525,000 300 W, 1 min to 2,500 max ohms _— a 
rou ae” | 














STRIPOKM 20 to 75 |20to75 |1to 65,000 |0.1 to 115,000 Relays 
AXIOHM 3,5,10 |3,5,10 |1to 50,000 | 0.25 to 50,000 Sensitive—2 amp, 125v, a.c. max 
NON-INDUCTIVE | 35 to 160 | 10 to 160 |} 1 to 1,000 | 0.86 to 14,100 Midget—6 amp, 125v, a.c. max 

PLAQOHM 25 to 150 | 25 to 150 | 1 to 10,000 | 0.5 to 86,400 Heavy duty midget—15 amp, 125v, a.c. max 
DISCOHM 24 24 1to 4,000 | 1 to 5,760 Multi-pole—10 amp, 125v, a.c. max 

RIBFLEX Not 75 to 550 | Not 0.04 to 66 Heavy duty—25 amp, 125v, a.c. max 
Available Available 



































Mil Spec Resistors 
All styles, all sizes, all characteristics and all resistance 


LIVE BETTER...E/ectrically aud values listed in Military Specification MIL-R-26C. Ask for 
“terme BULLETIN 12 





Write for a complete listing and specifications on Ward Leonard Resistors, Relays or Rheostats. 


Ward Leonard of Canada Limited, 1070 Birchmount Road, Toronto 16. 


WARD LEONARD 
OF CANADA LIMITED 


CANADIAN FACTORY AND HEAD OFFICE 


Resistors © Rheostats © Relays © Motor Controls © Dimmers © SAFT Batteries * Barkelew Switches © Kenco Pumps © Loodbonks 
For further information mark No. 50 on Readers’ Service Card 
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In the modern laboratories of Northern Electric, new concepts in com- 
munications are constantly taking shape. Each project is approached with 
vigour, as a new and challenging venture, by a skilled research and devel- 
opment team — a group of men who keep their minds poised and eager to 
pioneer new techniques and improve established products — transistors, 
electronics, microwaves, carriers, video and audio. 


At Northern Electric, research and development are setting the pace in 
the science of communications. 


Research and Development Laboratories 
Northern Flectric 


COMPANY LIMITED 


SERVES YOU BEST 


For further information mark No. 34 on Readers’ Service Card 
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AMPEX FRIOOB 


magnetic tape recorder gives you 
a 5-minute hour or a 300-second minute 


The FR100B is the workhorse of the laboratory, 
with versatile time base expansion and compression 
which enables you to aecommodate any speed 

for accurate data storage. 


It presents your data in “live” electrical form that 
allows an unlimited variety of techniques for 
read-out, analysis and control-signal use. For 
example, it permits you to re-run costly, often 
unrepeatable test procedures, thousands of times. 


The FRIOOB is a third generation machine, 

backed by more than 12 years of Ampex experience 
in manufacturing thousands of individual pieces 
of magnetic tape recording equipment. It features a 
plug-in modular design, with interchangeable plug-in 
amplifiers, which allows accessibility of all 


AMPEX 

















electronic components and sub-assemblies. 


All tape guiding elements are referenced to a 
precision plate casting. A single equipment 

can record up to 14 tracks of direct FM or PDM 
data, or up to 32 tracks of serial or parallel 
digital data. 


The standard equipment offers six speeds ranging 
from 60 to 1% ips, electrically switchable in 

two overlapping ranges using a four position switch 
and unique speed range dial. Broader speed 
ranges can be incorporated into the tape transport 
as required. 


Write or phone for an illustrated brochure and 
specifications on the FR100B, or technical 
assistance with any data storage problem. 


AMPEX AMERICAN CORPORATION / Instrumentation Division 
607A Commonwealth Building, Ottawa, Ontario CEntral 6-9763 
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when 


CONTACT: 

Single or twin 
CONTACT CAPACITY: 
Normal 3 amps, others available 
OPERATING VOLTAGE: 
Maximum 250 volts DC 
OPERATING TIME: 
Range is .002 to .025 seconds 
RELEASE TIME: 

Range is .005 to .025 seconds 
RESIDUAL: 
Adjustable or fixed 


Variety of contact arrangements available 


CHARACTERISTICS THAT DETERMINE 


‘RELAY SELECTION 


NO. 1 


Class A—a versatile, long life, telephone quali‘y relay. 


is important 


When you want quality relays 
that will help you hold down 
costs, Class A relays by 
Automatic Electric are your 
obvious choice. And because 
these relays are the original 
telephone type, you can be 
sure of reliable performance 
and extreme versatility 
as well. 

Where a job calls for 
unusual spring loads, for 
instance, or constant high 
speed operations, Class A 
relays can be supplied with 


Subsidiary of 


heavy duty armature bear- 
ings. In addition you have 
your choice of quick-acting, 
slow-operating, slow-releasing, 
and slow-acting types, with 
single or double pile-ups of up 
to 20 contact springs. 

For versatility, long life, 
and price, the Class A relay 
by Automatic Electric is the 
finest available anywhere. Call 
or write Automatic Electric 
Sales (Canada) Ltd., 185 
Bartley Drive, Toronto 16, 
Ont. Branches across Canada. 


GENERAL TELEPHONE & ELECTRONICS 


AN ORGANIZATION SERVING CANADIAN INDUSTRIES WITH COMMUNICATION, TIME AND CONTROL SYSTEMS 
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CANADIAN 
ELECTRONICS 
ENGINEERING 


Industry must spend more on R and D 


The beginning of a new decade is a good time to take stock and examine our 

best course for the future. The Industry Review and Forecast that starts on the 
next page takes a look at the facts and figures of the Canadian electronics 
industry. Close examination of the various sections of that report leads to one 
common conclusion: increased research and development has been the reason for 
many of the industry’s successes and could be the cure for many of its ills. 


Research and development has been described as “the key to the industry’s future.” 
For example, our capacity to undertake military electronics research and 
development programs will be a deciding factor in the future success of the 
industry in the U. S.-Canadian Production Sharing Program. A large part of 
current North American defense expenditures is devoted to the development 

of weapon and counter-weapon systems. If Canadian firms adequately demonstrate 
their scientific and engineering abilities, not only will they benefit from a share 

in the development program itself, but also they will stand a far better chance of 
getting a share of the production contracts that will follow the completion of 
each development. 


The Canadian government has recognized the importance of this and set aside 
funds for the support of military research and development contracts, part 

of which has been allocated to the electronics industry. But industry spokesmen 
have stated that increased government support is necessary for other research 
and development activities, particularly pure research, but also for applied 
research and product development. We believe that each party must make an 
increased contribution to an effort in which so much is at stake. 


The idea of holding a conference between government representatives, the 
universities and the industry to discuss joint planning of future electronic research 
activities in Canada was suggested to the Electronic Industries Association of 
Canada last June. It was acclaimed as an excellent idea and one to which the 
Association would subscribe without reservation. 


Is it too much to hope that such a meeting could be convened in 1960, so that 
its decisions may be implemented before it is too late? 


THE EDITOR 
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Growth of the Canadian 
electronics industry 


Electronics 
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Where do we stand 


Sales of the Canadian electronics industry dropped 
again in 1958. This was the third year of a decline from 
the peak activity of over $500 million in 1955, the level 
achieved after a period of phenomenal growth that more 
than tripled the industry’s production compared to 1951. 
The curves above, in which 1946 levels equal 100, show 
this growth compared to the growth of the Gross National 
Product. 

Although total sales continued to decline while the 
Gross National Product was still rising, the drop in sales 
from 1957 to 1958 was less than in the previous twelve 
months, while the rate of increase of the GNP was also 
slightly less. It thus appears that the downward trend 
was being halted and, although complete information on 
1959 is not yet compiled, we would guess that last year’s 
total sales were about the same as 1958’s $425 million. 

A breakdown of total sales is given in the table. Con- 
sumer items continue to form the largest single group of 
products of the Canadian industry and the area largely 
responsible for the decline in 1958. 

However, radio receiver sales were up 11% from 1958 
at the end of October, while television receivers were 
down a mere 342% and record players down 74%. 
Imports, particularly of radio receivers from Japan, have 
penetrated deeply into the market. Prospects for 1960 
are reasonably good, if domestic manufacturers continue 
to provide more competition for the cheaper imported 
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radios, and as more replacement television receivers are 
sold. 

Cancellation of the two major electronics contracts 
associated with the CF-105 aircraft undoubtedly affected 
total defence electronics spending in Canada in 1958 — 
down 13% from 1957. The effects will, however, be 
more noticeable when the 1959 figures are compiled. On 
the brighter side of the defence picture are the contracts 
that are beginning to be placed under the U. S. - Canadian 
production sharing program. With continued effort by 
all parties, these could show a healthy increase in 1960. 

The EIA of Canada estimates for 1958 show slight 
increases in the sales of electronic components and equip- 
ment in other areas, and in replacement parts and services. 
Revenue from these fields of activity has grown steadily 
over the past several years, as new applications for elec- 
tronics are found in business and industry for data 
processing, control and instrumentation. New demands for 
communications equipment, both for vehicular and fixed 
station use, are continually being made, particularly as 
Canada’s northern resources are further developed. 

Further details of these and other aspects of the 
industry are given in the following pages. Summing up, 
we can expect a fairly good year in 1960, with sales at 
least equal to 1959. But a headlong fall from the “sum- 
mit” or the premature arrival of a third post-war recession 
could change the results completely. 
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Forecast 1959-1960 


The 1960s—ten 
years of progress 
ahead for Canadian 
electronics 


In this special statement to Canadian Electronics 
Engineering, Stuart D. Brownlee takes a broad look 
at the future of the industry, appropriate to this 
first issue of a new decade. Mr. Brownlee is 
president of the Electronic Industries Association 

of Canada and president of Canadian Admiral 
Corporation Limited, Port Credit, Ontario 


Due to the tremendous development in the art and 
science of electronics during the past ten years, it is not 
very easy to make accurate forecasts on the next decade 
for the Canadian electronics industry. Electronics em- 
braces more than a specific secondary industry and its 
future course. cannot be plotted simply by referring to 
current forecast statistics on population trends, buying 
power, and other data. In even such a relatively short 
period as the next ten years, the art and science of elec- 
tronics will probably create directly new secondary indus- 
tries quite unknown today. The electronic products which 
will be produced in 1969 are still in the laboratory stages 
in 1960. 

One thing is certain, however. The next ten years will 
see widespread use of electronic equipment in many sec- 
ondary and primary industries as well as in fields of com- 
merce and trade. We will find our lives becoming more 
and more dependent on electronics for a sustained standard 
of living and for the convenience, comfort, and safety 
which electric equipment can provide. 

Industrial processes using nuclear power, heat, light, 
sound, chemical reaction, mechanical arrangements, elec- 
trical and hydraulic power will be controlled and regulated 
by electronics to a much greater degree than in the past. 
An increase in the speed of our traffic—land, sea and air— 
with a greater degree of safety, will result from electronic 
control and regulation. 


Consumer products 


The decade 1950-1959 saw giant strides made in the 
electronics industry. In the field of home entertainment 
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products in particular, the growth of television has been 
phenomenal. Since telecasting officially began in Canada 
in 1952 the industry has produced four million television 
receivers, in addition to large quantities of radio sets of 
all types. High-fidelity instruments and _ stereophonic 
equipment, together with fm broadcasting, have made the 
consumer products segment of the industry a very 
important one. Although radio sales have maintained a 
high level, the increase in the past year in radio sales does 
not indicate a healthy state for the radio portion of the 
industry; approximately 80% of this increase has been 
due to importation of radio receivers from abroad. 
Canadian manufacturers are now beginning to combat 
this threat by producing better-quality sets to retail at 
the same prices as imported receivers. 

During the next decade we surely can look forward 
to color television broadcasting, picture-on-the-wall tv 
receivers, electronic refrigeration, more widespread use of 
mobile radio communications, and long-range radio and 
television reception. The relaying of television broadcasts 
from one point on the earth’s surface to another by means 
of satellites will be common practice, making worldwide 
television programming, in color, an everyday occurrence. 


Communications 

Electronic communication is already proving to be the 
key to the opening up of the Canadian northland. No 
other means of communication can be used so effectively to 
overcome the natural obstacles of bushland, muskeg, snow, 
mountains and frozen tundra that currently slow down 
the march of civilization northward. The last Canadian 
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frontier is northward, where lie uncounted deposits of ore, 
oil, minerals and other natural resources. It will be by 
electronic communications that this frontier will be pushed 
back, eventually to the north coast of Canada. Com- 
munications being the essence of transportation, trans- 
portation to these distant points will follow closely upon 
the communications network. Russia has spent enormous 
sums of money in opening up her northern territories and 
has built large cities in latitudes farther north than any 
existing Canadian city. 


Defence production sharing 


One of the most important fields of interest for the 
electronics industry during 1959 was the defence 
production sharing program. Although this work is of a 
long-term nature, results are beginning to show as some 
small contracts are being placed in Canada by United 
States companies and services. The Defence Production 
Sharing Committee of the Electronic Industries Association 
of Canada is very active in its efforts to ensure that the 
Canadian industry receives a fair share of producing the 
electronic devices and equipment for the common defence 
of our two countries. 


Prospects for the trade 


The electronics retailer will have many new goods to 
sell to the public over the next decade. During the past 
forty years we have developed one electronic home 
consumer product after another, placing the electronics 
industry, and the retailer in particular, in a unique position. 
Electronic photography, electronic washing machines and 
air-conditioning units, fully transistorized and completely 
portable television sets, and even smaller portable radios 
than now exist, will be forthcoming. Also, the retailer 
and wholesaler, in fact, all engaged in the distributive 
trades, will have electronic aids to look after their 
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businesses. By telephoning a certain number a retailer 
or wholesaler will be able to establish the inventory 
position of various stocks of goods in different parts of 
Canada electronically, while the service technician will be 
able to receive parts for products being serviced in a 
fraction of the time now necessary to transport them from 
one end of Canada to the other. 


Automation and data handling 


Electronic instrumentation and data handling will be 
used to a much greater degree in the next decade. 
Automated factories and electrically equipped business 
offices will become quite common, helping to speed up 
the production and distribution of manufactured durable 
and non-durable goods. 


Freight missile control 


We hear much these days of the peaceful uses of 
atomic energy but nothing about the peaceful uses of 
guided missiles. Using electronic control techniques in 
dispatch, guidance and: landing, freight and mail missiles 
will be flying from one end of Canada to the other loaded 
with goods, freight, spare parts, and documents for 
businessmen and the consumer. A journey from St. John’s 
to Vancouver will take a matter of minutes, instead of 
hours by aircraft, or days by surface travel. 


Ten years of progress 


There is no doubt that the next decade will see great 
progress in the Canadian electronics industry at all levels. 
These will include military procurement, industrial 
electronics, home products, and devices devoted to the 
service of Canadian industry, trade and commerce. With 
an accelerated rate of development, the industry will be 
in the forefront of technological advances in this highly: 
technical world. END 
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ing installations. Hooker Chemical Corp. Hetrofoam 10 resin was used for both the molded panels and the joint mortar. 


Major projects in 1959 show real 


value of Canadian engineering 


As 1959 got under way there was little cause for 
jubilation in some parts of the Canadian electronics 
industry. Companies closely associated with the aircraft 
industry were adversely affected by final cancellation of 
the CF-105 program, and virtually all companies had 
problems stemming from the general decline of business 
activity in Canada. 

However, now that the year has run its course we can 
look back and see a number of significant developments 
in the industry. In general the year was much better 
than most of us had anticipated. More important, the 
trend of the latter months of 1959 give cause for a 
restrained degree of optimism for 1960. 

Once more, events of the year have proven that 
companies supporting competent engineering departments 
have made greatest progress. 


Communications systems provided many contracts 


Communications systems have accounted for quite a bit 
of the activity in our industry. Most recent announcement 
was that RCA Victor Co. Ltd. has been awarded the 
contract for erection of a 1200 mile microwave com- 
munications system from Grande Prairie, Alberta, to the 
Yukon-Alaska border. The contract was awarded by 
Canadian National Railways who have, in turn, assumed 
management of the over-all project for the United States 
Air Force. 

In the Maritimes, Canadian Pacific-Canadian National 
Communications engineers are working on a microwave 
system that will connect Rimouski, Que. with New 
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Carlisle, N.B. The 142-mile link will carry French-language 
tv programs. 

The first section of a new four-million-dollar microwave 
communications system in New Brunswick and Nova 
Scotia was opened in mid-December. The completed section 
extends from Saint John to Moncton, but will eventually 
be extended to cover some 1,000 miles. The project is a 
joint venture of the New Brunswick Telephone Co. and the 
Maritime Telegraph and Telephone Co. Design and 
installation is being carried out by Canadian General 
Electric Co. Ltd. 

In the West, the telephone companies are installing 
more and more microwave equipment, particularly in 
remote areas. Alberta Government Telephones is run- 
ning a system from Edmonton to Vegreville with two arms 
up to St. Paul and down to Wainwright. 

Manitoba Government Telephones is installing a 
scatter system from The Pas to Snow Lake to Thompson. 
In B.C., the microwave system from Vancouver to Chilli- 
wack is being expanded with additional voice and pro- 
tection channels. 

Communications between Newfoundland and _ the 
mainland use both submarine cables and microwaves. Early 
last year the Canadian Overseas Telecommunications 
Corp. placed a $2,500,000 order with Submarine Cables 
Ltd. for manufacture and establishment of a repeater 
submarine cable system. Just before the arrival of Queen 
Elizabeth last June, Canadian National Telegraphs com- 
pleted the microwave link that included a difficult 69-mile 
water hop across Cabot Strait. 





Dominion Observatory radio telescope at Penticton, B.C., 
is expected to undergo preliminary trials later this 
spring. The dish was lifted onto its base last fall. 


Equipment at one of several new microwave system re- 
peater stations built between Saint John and Moncton, 
N.B., is given final check by A. Lovas, project engineer with 
Canadian General Electric Co. Ltd. New communica- 
tions system will eventually cover both N. B. and N. §. 
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Bell Telephone Co. of Canada continued expanding its 
service for customer direct distance dialing. All the other 
major telephone systems in Canada are making prepara- 
tion for the service and several new areas should have 
the necessary equipment installed later this year. 

One of the first communications orders ever received 
by a Canadian firm for Western European defence has 
been awarded to Canadian Westinghouse Co. Lid. by 
Supreme Headquarters Allied Powers in Europe. Two shf 
line-of-sight radio systems are to be delivered early this 
year, one being truck-mounted and the other mounted in 
transportable carrying cases. 


Canadian companies get foreign orders 


Just over a year ago Pan American World Airways 
ordered six Doppler Sensor navigation sets from Canadian 
Marconi Company. These were to be evaluated for use 
with jet airliners. To date, results of the tests have been 
very successful and prospects for large orders look quite 
promising. Several other commercial airlines, including 
KLM Royal Dutch Airlines have been evaluating the 
navigation equipment and Canadian Marconi officials 
are quite optimistic about sales prospects. 

Besides commercial users, the military people have 
shown an interest in the Doppler Sensor. The navigator 
uses radar reflections from the ground to ‘determine the 
true ground speed and distance traveled. It requires no 
auxiliary ground equipment. Initial design work on the 
system was carried out by Defence Research Board, then 
further design work was done at Canadian Marconi Co. 
before the equipment was placed on the market. 

A large order for an automatic dead reckoning navi- 
gation system has been secured by Computing Devices of 
Canada Ltd. from the West German Air Force. The 
contract, for some 250 sets, has been specified for the new 
Luftwaffe supersonic fighter — the Lockheed F-104 
Starfighter. The Position Homing Indicator works on the 
dead reckoning principle, computing where it is by remem- 
bering where it started and by keeping track of all course 
changes and speeds. 

The Department of Transport has bought a $2,350,000 
four-chain Decca Navigator system for continuous radio 
position fixing for ships. Extensive evaluation of the 
system was carried out before DOT made the purchase last 
year. The equipment was installed by the Decca Navi- 
gator Company of England and operated by Computing 
Devices of Canada Ltd., licensees of Decca. Evaluation 
was carried out by 400 Canadian and foreign ships and 
the results were studied by DOT, leading to the conclusion 
that there is a definite need for this service. CDC will 
continue to operate the system until DOT takes over about 
April 1961. 

Canadian Westinghouse Co. Ltd. has received a con- 
tract for production of the weapon control system for the 
F-104G aircraft being built by Canadair for the RCAF. The 
estimated value of the contract is more than $20 million, 
of which it is expected that 30-40% will be sub-contracted 
to other firms in the Canadian electronics industry. 

Canadian General Electric Co. Ltd. landed three major 
contracts for radar height finding equipment during the 
past year. The first order, valued at about three and a 
half million dollars, was awarded by the Department of 
Defence Production for the RCAF. The second contract 
for similar equipment was placed by DDP on behalf of 
the U.S. Air Force. It was valued at nine million dollars. 
The third order, valued at more than $250,000 was for 
equipment to be used for Australia’s radar defence lines. 


Computers help automate commercial work 


Trans-Canada Airlines has placed contracts for its 
nationwide reservation system. Ferranti-Packard Electric 
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Ltd., who previously designed the field and communication 
equipment for the system, received a two-million-dollar 
order to build the local message distributors and transactors. 
Later in the year, TCA awarded Ferranti-Packard a con- 
tract to design and manufacture a large digital computer 
to become the heart of the reservations system. TCA now 
handles 3,500,000 transactions in flying 250,000 passengers 
per month. The electronic reservation system will reduce 
human transactions by 60%. In addition, the system will 
handle enquiries in approximately two seconds. 

Ferranti-Packard Electric Ltd. has been awarded 
another design and manufacture contract for a computer. 
This one, from the Federal Reserve Bank, New York, is 
for a machine that will sort cheques at the rate of 145,000 
per hour. It will list incoming cheques and read the 
magnetic ink characters defining bank, bank number, 
federal reserve district and amount, then sort these cheques 
into 16 bundles and list and total the cheques in each 
bundle. 

Canada’s Post Office Department is moving toward 
greater automation in its operations. A new Downtown 
postal station in Edmonton will include one of the English 
letter sorting machines to sort letters for local and out- 
of-town distribution, and cancel stamps automatically. 
The same type of machine is to go into operation in 
Winnipeg early next year. 

Production model of Canada’s letter-sorting machine, 
now under final development at Canadair, will be installed 
in Montreal general post office this spring. It is only 
one of several new machines and pieces of equipment 
under test during a five-year postal progress plan. 

Two major advances were made in photogrammetry 
last year. Stereomat, or Automatic Scanning Correlator 
was developed by G. Hobrough of the research and 
development division of Hunting Associates Ltd. Stereomat 
is a system of electronics and electromechanics which may 
be attached to a conventional stereoplotter to perform the 
functions that normally would be done by a human oper- 
ator. An operator need only set up the equipment, then 
profiling or contouring can be carried out automatically. 

U. V. Helava, a young Finnish-born scientist working 
in the photogrammetric section at the National Research 
Council has invented an instrument which is based on a 
new principle. The instrument uses electronic computa- 
tions in plotting maps from aerial photographs, instead of 
the optical projections so far used. Instead of using 
mechanical parts, precise corrections are made by elec- 
tronic computation for all the known errors involved in 
mapping. 

These two groups have made preliminary studies and 
it appears likely that the two machines can be connected 
to obtain completely automatic electronic mapping from 
aerial photographs. 

Sperry Gyroscope Co. of Canada is aiming for a $10 
million annual share of the U. S. machine-tool market 
with its Canadian-designed and built automatic machine- 
tool control system for positioning work or tools by taped 
commands. A number of systems have already been sold 
to American concerns. 

With the fall-off of military contracts a number of 
companies turned to the industrial electronics field and 
produced a variety of interesting equipment, or brought 
it through the design stage ready for production. One of 
the more novel designs to come to our attention during 
1959 was the vehicle identification system developed by 
Electronic Associates Ltd. In this, small buttons of radio- 
active material can be arranged below a vehicle in a pattern 
that denotes serial number, contents, weight, or other 
information. As the vehicle passes over a check point a 
detector senses the pattern and records movement of the 
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Designed and built by High Voltage Engineering Corp., 
this 10 MeV tandem accelerator went into operation at 
Chalk River early last year. It has extended the range of 
precise nuclear measurements to the heaviest elements. 


vehicle. Some American railways are investigating the sys- 
tem as a means of keeping track of train car movements. 


Defence Research Board activities 


Scientists at Defence Research Board have started a 
number of new projects, as well as continuing with existing 
investigations. A 20-foot welded steel acoustic barge, 
believed to be the first in North America designed 
exclusively for acoustic measurements, has been berthed 
near Halifax. It has been designed for measurements 
relative to underwater sound sources and sound receivers. 

The U. S. National Aeronautics and Space Admin- 
istration has accepted a proposal from DRB for a joint 
satellite experiment. A U. S. satellite will be instrumented 
by scientists from DRB and is currently scheduled for 
launching during 1961 at Vanderberg AF base in Cali- 
fornia. 

The Prince Albert Radar Laboratory, opened officially 
by Prime Minister Diefenbaker last June, is sponsored 
jointly by DRB and USAF. The radar is being used to 
investigate factors that influence radar detection and 
tracking of aircraft and missiles entering the auroral zone. 


NRC scientists undertake variety of projects 


In addition to the few projects mentioned earlier in this 
report, scientists at National Research Council, and those 
sponsored by NRC at other establishments, have under- 
taken a wide variety of investigations. W. C. Brown, 
working with Dr. R. N. Lawson of McGill University, 
has developed an infrared camera for taking thermal 
pictures of skin areas suspected of being cancerous. 

Work was carried out on a parabolic torus antenna to 
determine whether or not auxiliary corrective feed horns 
might be used to reduce the large off-axis sidelobes, while 
retaining the narrow beamwidth. 

Work started as part of IGY has been continued with 
study of ionospherically propagated ground backscatter at 
48.5 mc., and study of radio noise emission from the sun 
at 50 mc. 

Another study has shown that improvement in the 
visibility of microwave reflectors as shore markers for 
marine radar can be achieved by incorporating a polariza- 
tion changer in the reflector.For aircraft, the crash position 
indicator, developed earlier, has been produced in a smaller 
version with only slight reduction in performance over the 
large model. END 
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Home entertainment consumer products, comprising do- 
mestic radio and television receivers and record players, still 
account for almost half of the industry’s sales dollar. Sales 
of these products in 1957 totaled $204.5 million and in 1958, 
$190.5 million. 

However the 7% decline from 1957 was less than half that 
of the preceding 12 months (15%). Dollar sales figures for 
1959 are not yet available, but unit sales to the end of October 
largely confirm this encouraging reversal of the downward 
trend, with radio up 11%, television down only 3%% and 
record players down 712%. 

Despite increasing competition from imports, 1960 could 
be the year in which the consumer products manufacturers 
will again see a rise in sales, even though it would only be a 
fraction of the gains made during the phenomenal growth 
period from 1951 to 1955. 


Radio receivers 

The chart opposite (based on DBS reports) shows how the 
total Canadian market for radio receivers has grown in the last 
few years and how imported sets have taken an increasing share 
of it. During 1958, imports accounted for about 30% of all 
radio sales in Canada. By July 1959, the latest month for which 
import figures are available, this had risen to 40%. The im- 
ports have been mostly small transistorized portables from 
Japan, but there have also been increases in the sales of the 
more sophisticated multi-band and combination units from 
West Germany. 

However, despite this penetration of their market, Canadian 
radio manufacturers sold nearly 500,000 units to the end of 
October, including gains over 1958 of 55% in battery port- 
ables and 300% in the more expensive multi-band combinations 
Transistor sets are now being made in Canada at more com- 
petitive prices; these, together with the growing interest in FM 
and the prospect of stereophonic broadcasting, should give 
further boosts to receiver sales. 


Television receivers 


Sales by domestic manufacturers of television receivers are 
shown in the chart—imports are not significant. Although dol- 
lar sales dropped from $141 million in 1957 to $129 million in 
1958, this was much better than in the previous year, when the 
drop was $43 million. Sales in several months of 1959 were 
equal to those in 1958 and they were only slightly down at 
the end of October. We can therefore expect that the total for 
the year will be between 400,000 and 410,000 units. 

It would appear that the replacement market is finally be- 
ginning to open up. This bodes well for 1960 since this type of 
sale is bound to increase continuously, as will the sale of 
second sets to homes that already have TV. It is unlikely that 
any of the second-channel stations in major cities will be in 
operation soon enough to affect this year’s results, but these will 
increase both types of sale as soon as they are on the air. 


Record players 


Here again the chart shows domestic producers’ sales. Im- 
ports are significant (about $2 million in 1958), but comparable 
unit figures are not available. Sales were down 12% in 1958 
from 1957 and the picture at the end of October indicates a 
1959 total of about 200,000 units, a further drop of 9%. As 
with the other consumer items, manufacturers will have to 
keep prices as low as possible consistent with a quality product. 
A separate review of the high fidelity market appears on the 
opposite page. END 
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Pioneer speaker designer Paul Voigt checked over the new speaker and enclosure designs exhibited at the Dominion 
High Fidelity Association’s 1959 Hi-Fi Exposition in Toronto. This is the Lansing Ranger Paragon stereo reproducer. 


Packaged systems gain in audio market 


High Fidelity (using a reasonably accurate definition 
of the term) audio systems have found a pretty good 
market in Canada during the past three or four years. 
More important, suppliers are extremely optimistic about 
the market in 1960. 

Perhaps their optimism is a bit premature, but the point 
is a difficult one to assess. Statistics are just not available 
to permit any accurate evaluation of past performance. 
In addition, the term Hi-Fi is so hard to define, and so 
easy to bandy, that even people in the trade can’t agree 
on what it means. 

Available statistics show that production of record 
player combinations in Canada has dropped during 1959, 
and imports have stayed about the same as in 1958. But 
individual manufacturers and distributors claim that their 
sales of hi-fi components and packaged sets have improved 
during the past year, and look promising for the next 
twelve months. 

The market for quality audio components (turntables, 
amplifiers, speakers, etc.) is beginning to tighten up. Most 
of the people interested in assembling their own systems 
have done so already. New customers will appear, of 
course, and all of them are potential customers for new 
and better equipment such as duplicate channels for stereo. 

But the big market in Canada appears to be for good 
quality packaged sets, even though they do not represent 
as good a “buy” as components. Many people are a bit 
“overwhelmed” by the seeming complexity of equipment 
available. They (meaning wives) want an attractive piece 
of furniture and will accept slightly lower quality and loss 
of versatility, provided they can obtain pleasant listening 
quality at a price they can afford. 

The Canadian market is blessed with several packaged 
sets that fit this category, and most of them are Canadian 
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designed and built. 

Western Canada will have its first high fidelity and 
stereo exposition this year. Sponsored by the Dominion 
High Fidelity Association, it will be held in the Hotel 
Georgia, Vancouver, from Wednesday, January 27 to 
Saturday, January 30. 

Late last fall the Association held its exposition in 
Toronto. With stereo discs well established the most notice- 
able trend was toward smaller speaker enclosures. Some 
are sealed enclosures, others have air resistance loading 
ports, but almost all have remarkably good quality. The 
trend was inevitable with stereo demanding two enclosures, 
and living rooms becoming a bit more crowded each year. 

One expected trend did not materialize in 1959. Tape 
cartridge systems stayed just around the corner. The popu- 
larity of stereo discs, relatively high cost of tape equipment, 
and the prospect of other tape-handling systems can all be 
given as reasons for keeping down the flood of cartridges. 

But one fact is painfully clear at this point. Unless 
manufacturers adopt an industry-wide standard for the 
physical configuration of the new cartridges a great tug- 
o-war will develop with the innocent little consumer in 
the middle. 

Tape systems would be in much greater demand today 
if successful stereo discs had not been developed two years 
ago. The majority of dealers expect that tape will even- 
tually become more popular and we can look for some 
interesting developments from equipment manufacturers. 
The four-track stereo recorder made its debut in 1959, 
and one manufacturer is reported to be working on a 
three-track system in which the centre track is used for 
programing; just dial your selection, the tape runs through 
at high speed to the correct spot, then normal playing 
speed gives you your piece. END 
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Electronic imports climbing again 


Canada buys less from U.S., more from U.K., Japan and others 


Canadian imports of electronic components and equip- 
ment rose to $111 million in 1958, the latest year for which 
complete figures are available from DBS. They had fallen 
to $107 million in 1957, after reaching a peak of $120 
million in 1955. Our largest supplier, the United States, 
lost more of its share of our market, but still provides 
nearly 80% of our imports. 

The most noticeable change was the increase from $16 
million in 1957 to $23 million in purchases from other 
countries, particularly the United Kingdom, Germany and 
Japan. As noted earlier in connection with Japanese radio 
receivers, this trend continued into 1959. 

Our electronics exports have been running at a much 
lower level — around $10 million per year. After dropping 
to $7.4 million in 1957, they recovered slightly to $8.2 
million in 1958. There are several areas in which Canadian 
engineering ability has produced equipment that can find 
world markets, as reported in our review of 1959. With 
the proper sales effort we can ensure the continuation of 


this increase in revenue from export sales. 

The table below and opposite has been prepared to 
show the specific markets which United States manufac- 
turers are penetrating. Based on reports of the U.S. De- 
partment of Commerce, it shows the value of their exports 
to Canada of various electronic commodities in 1958 in 
the second column. The third column gives exports during 
the first nine months of 1959, expressed as a percentage 
of the 1958 total. Figures over 75 thus indicate an increase; 
under 75, a decrease. 

It should be noted that the figures shown are approxi- 
mate, since the total of low-valued shipments is estimated; 
in many cases’ the total shown will be on the low side. 
Also note that for security reasons, it is not possible to 
give the Canadian figures for several product groups. These 
include communications transmitters, receivers and trans- 
ceivers; airborne direction finders; detection and naviga- 
tional apparatus; and electron tubes other than receiving 


types. 





Canadian imports from U.S.A. during 1958 and 1959 





Description 


Batteries, dry, multiple cell, except flashlight 





Other dry and wet cell batteries 
not elsewhere classified 


classified 


Signal generators 


X-Ray tubes and valves, medical, dental, and industrial 


valves 


accessories 





Electrical quantity indicating instruments (electrical or electronic type), nonrecording, 


Electrical quantity recording instruments (electrical or electronic type) not elsewhere 


Waveform measuring, analyzing and/or testing instruments, except optical 


Electrical and electronic characteristics testing instruments, not elsewhere classified, and 
specially fabricated parts and accessories, not elsewhere classified, for electrical and | 
electronic quantity and characteristics measuring and testing instruments 


Electric motors, not elsewhere classified, % hp and under 


Parts and accessories, not elsewhere classified, specially fabricated for X-Ray tubes and 


X-Ray apparatus, not elsewhere classified, and specially fabricated parts and accessories 
Radio broadcast (am and fm) transmitters, transmission lines and antennas, including 
microwave studio-transmitter link equipment, and specially fabricated parts and 


Television broadcast transmitters, transmission lines and antennas, including microwave 
studio-transmitter link equipment, and specially fabricated parts and accessories ... 


1959 
9 months as 
% of 1953 


19538 
Thousands 
of dollars 


727 79 
229 | 53 


435 63 


95 
88 
81 


506 57 


351 36 
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Canadian imports from U.S.A. during 1958 and 1959 





1958 


Description Thousands 
of dollars 








Radio and television twondonst audio equipment (including closed circuit), and specially 
fabricated parts and accessories 


Television broadcast studio equipment (including closed circuit), and specially fabricated 
parts and accessories 


Radio beacon (beam) transmitters, and specially fabricated parts and accessories 
Automobile radio receivers (except communication receivers) 


Radio-phonograph combinations with cabinets, combining phonograph with am radio or 
fm radio, not incorporating television 


Other radios with cabinets, including am radios or fm radios, not incorporating television 
Radio receiver chassis (without cabinets), not incorporating television 
Television receivers with cabinets, with or without picture tubes or other tubes 


Television receiver chassis (without cabinets), wiih or without picture tubes or o.her 


Receiving-type tubes 

Television camera tubes (cathode-ray) 

Television picture tubes (cathode-ray) 

Other cathode-ray tubes 

Parts and accessories, specially fabricated for electron tubes 
Crystal diodes and transistors (semi-conductors) 
Capacitors 

Resistors 

Inductors (including transformers and coils) 
Loud-speakers 


Carrier current equipment (high-frequency wire transmitting and receiving apparatus), | 
and specially fabricated parts and accessories 


Amplifiers and amplifying systems, audio frequency, including public address systems, 
and specially fabricated parts and accessories 


Amplifiers (except audio frequency), and specially fabricated parts and accessories 
Recorders (disc, tape, and wire), and specially fabricated parts and accessories 


Electronic equipment, not elsewhere classified, and specially fabricated parts and acces- 
sories, not elsewhere classified 


Telegraph apparatus (wire), and specially fabricated parts and accessories 
Telephone instruments 
Telephone equipment (wire), and specially fabricated parts and accessories 


Electronic industrial process control systems 


Industrial process indicating (measuring), recording, and/or controlling instruments, not | 
elsewhere classified, and specially fabricated parts and accessories 


Electronic computers, related information processing machines, and accessories, not | 
elsewhere classified 


Parts, not elsewhere classified, and tape, specially fabricated for electronic computers, 
related information processing machines and accessories 


Communication and signal wire and cable 








1959 
9 months as 
% of 1958 





CANADIAN ELECTRONICS ENGINEERING JANUARY 








Fig. 1. Experimental uhf (500-2,000 mc) spiral antenna. 


Resistive termination 


FF. V. CAIRNS, MEM.I1.R.E.* 


A spiral antenna is a radiator consisting of one or 
two spiral conductors and ¢ reflector. It is broad- 
band and circularly-polarized, but because of its 
relatively low efficiency, it is most often used as 
a receiving antenna. It has been found that its 
usefulness for this application can be increased 
by the addition of a resistive termination. 


improves spiral 


antenna characteristics 


Current direction 
at t = to 


— 
Current direction 


oat t= t,++ 
"4 


Fig. 2. Configuration of a two-conductor spiral antenna. 


Spiral antennas are most often used as broadband re- 
ceiving antennas. They are eminently suited to this appli- 
cation because of their very large bandwidths. Their effi- 
ciency is usually low as both ohmic and dielectric losses 
may be significant. 

The three most interesting properties of this type of 
radiator are: 

approximately constant beamwidth of 50 to 90 deg, 
approximately circularly polarized radiation and 
approximate impedance match to a 50-ohm trans- 
mission line. 
These properties hold over a frequency range of at least 
10 to 1. 

The spiral conductor is a bidirectional radiator and, 
since in most applications an unidirectional radiator is 
required, a reflector or cavity is usually part of a spiral 
antenna. The reflector or cavity reduces the bandwidth 
but it is still at least 6 to 1. 

A spiral antenna may consist of either spiral conduc- 
tors or spiral slots in a conducting plane. Both archi- 
medes!, 2 and logarithmic? spirals have been investigated. 
Archimedes spirals are discussed here. A double spiral was 
used primarily because it was assumed that the symmetry 
of a double spiral would result in more symmetrical radia- 
tion patterns. 


National Research Council, Ottawa. 


The information contained in this paper was presented 
at the 1959 IRE Canadian Convention, Toronto. 
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The configuration of a spiral antenna is shown in Fig. 2. 
It consists of a pair of interlaced spiral conductors, the 
start of one of which is delayed % turn. The equations 
indicating the positions of the conductors are 

r=K® andr=K(®+7) 
where r is the radius vector. 

Fig. 1. is a photograph of an experimental uhf spiral 
antenna operating in the frequency range 500 to 2,000 mc. 
The spirals were photo-etched on 1/16-in. epoxy-fibreglas 
laminate with .0015-in. copper backing. This is a compara- 
tively accurate method of construction, and has the advan- 
tage that any desired number of identical antennas can be 
made. 

The inner conductor of the coaxial transmission line 
feeding the spiral is connected to one spiral and the outer 
conductor to the other spiral. The connection between un- 
balanced transmission line and balanced antenna has been 
made without a balun. A balun has not improved the per- 
formance of our spiral antennas sufficiently to justify 
its use. 

As far as is known, there has not been a rigorous analy- 
sis of the spiral antenna. It was originated by Edwin M. 
Turner of the Aerial Reconnaissance Lab. in 1953.' A bet- 
ter understanding of spiral antennas followed work of 
Burdine and McElvery,? who presented a simplified analysis 
of their operation in 1955. 

As this analysis has appeared only in a report with 
limited circulation, it seems advisable to summarize it here 
before describing the antennas made in the Radio and Elec- 
trical Engineering Division Laboratory of NRC. 

Burdine and McElvery explained the operation of the 
spiral antenna by treating the two spirals as a two-wire 
transmission line. This transmission line was assumed to be 
uniform. When the two spiral lines are fed at the centre 
by an ordinary transmission line, energy is launched on to 
the spiral in the form of two currents, one in each spiral. 
These currents, which are out of phase with each other at 
the launching point, flow outward in the spiral. No radi- 
ation takes place near the centre of the spiral because the 
currents in adjacent turns are out of phase with each other 
and their fields cancel as in an ordinary two-wire transmis- 
sion line. However, there is a progressive shift in the phase 
of the current in one conductor relative to that in the other, 
due to the difference in line lengths. 

When the difference between the line lengths is equal to 
\/2 the current in one spiral is in phase with that in the 
other spiral and radiation takes place. Further progress 
along the spiral gradually returns the currents in adjacent 
turns to the out-of-phase condition. Radiation takes place 
from an annular-ring-shaped band on the spiral around the 
area where the currents in adjacent turns are in phase with 
each other. 

It can be readily shown that the half-wavelength differ- 
ential in the lengths of the two spirals occurs at a distance 
of 4/27 from the centres of the spiral. For any spiral it 
follows, therefore, that radiation should take place from an 
annular ring with a diameter of 4/7 and a circumference 
of 4. 

Probing of the near field of a spiral antenna reveals that 
this explanation of spiral operation is at least qualitatively 
true. Fig. 3 shows cross-sections of the near field configu- 
ration of a spiral antenna at a number of frequencies. In 
each case the diameter of the radiating rings is approxi- 
mately 4/7 as predicted. The total effect of the dielectric 
in the fibreglas laminate and mutual impedances is to intro- 
duce a factor of 1.05 which might be called an effective 
dielectric constant. Fig. 4 is a larger-scale cross-section at 
one frequency, and shows that the radiation is negligible, 
except in the radiating rings. 

Burdine and McElvery’s theory predicts that the radia- 
tion from a spiral is circularly polarized. Fig. 2 shows the 
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Fig. 3. Cross-sections of the near field configurations 
of a spiral antenna at a number of frequencies. 
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Fig. 4. Cross-sections of the near field configurations 
of a spiral antenna at one frequency. 
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Fig. 5. Radiation pattern of a spiral antenna mounted 
on a reflector. 
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Fig. 7. Axial ratio of spiral antenna with and with- 
out absorbing termination. 
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instantaneous current directions in a spiral. Using the solid 
arrow on the right as reference and assuming it to be a 
current maximum at RF, it is apparent that the arrow on 
the left side indicates the instantaneous current direction 
there because this current has been reversed twice, once 
due to the phase shift around the spiral and once due to the 
change in the orientation of the conductor. At this instant 
in time, the points indicated by the dotted arrows are 
regions of zero current. The radiated E-field, therefore, has 
the orientation of the solid arrow. A quarter of a cycle 
later the current at the solid arrows is zero and that at the 
dotted arrows a maximum. The radiated E-field at this in- 
stant, therefore, will have the orientation of the dotted 
arrow. It can readily be seen that in one RF cycle the 
radiation E-field rotates through 360 deg. 

Burdine and McElvery’s simplified theory is satisfac- 
tory in that it gives a qualitative explanation of the per- 
formance of a spiral antenna and a starting point for the 
design of an antenna. It predicts a minimum frequency at 
which a spiral antenna will operate, or a minimum size of 
antenna if a lower operating frequency is selected. 

However, it gives no indication of the impedance of 
the spiral and no indication of the detailed geometry of the 
spiral. These must be determined by experiment at the 
present time. 
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Experiments lead to empirical rules 


In our work the ratio of conductor to space between 
it was arbitrarily chosen to be 1. There may be some ad- 
vantage in choosing another ratic but this point was not 
investigated. When this choice is made, the spiral is speci- 
fied by its over-all diameter and the number of turns per 
inch. 

The following empirical rules were determined by ex- 
periment: 

1) A large number of turns/inch senbuini a lower axial 
ratio but it increases the loss at low frequencies because of 
the greater length of transmission line traversed by - 
frequency energy before it is radiated. 

2) The vswr of spiral antennas was usually less than 3/1 
on a 50 ohm transmission line. The vswr is not significantly 
influenced by the number of turns/inch over the range 4 to 
6 turns/inch in the frequency range 500-6,000 mc. 

At higher frequencies, from 3,000 mc up, the configura- 
tion of the feed for the spiral is an important factor in 
determining the match. At lower frequencies, especially 
in the uhf band, no difficulties were experienced. Any 
carefully made connection seemed to be satisfactory. 

3) A large number of turns per inch improves the high 
frequency performance and increases the highest frequency 
at which a specified performance may be obtained. How- 
ever, the number of turns/inch is not an important factor 
in the high frequency performance. The spiral will operate 
with little degradation of performance up to the frequency 
at which there are about 114 turns in the diameter 4/7. 

With the aid of these experimentally determined rules, a 
number of spiral antennas were designed. The beamwidths 
of the radiation patterns were found to be 50 deg. to 90 
deg., and radiation was almost circularly polarized over a 
large frequency range. 

Fig. 5: shows a typical radiation pattern of the spiral 
antenna shown in Fig. |. The squint of 5 deg. is typical. 
Radiation patterns at other frequencies showed squint of 
between 0 deg. to 10 deg. at most frequencies with a few 
as large as 15 deg. The reason for the squint is not clear. 
It is partly due to the conditions at the feed point. Chang- 
ing from unbalanced to balanced feed reduced squint but 
did not eliminate it. 

Several spiral antennas constructed here, however, fail- 
ed to realize in full the other properties expected. From 
frequencies just above cut-off, predicted by the Burdine 
and McElvery theory, to as much as twice cut-off, both 
the vswr and axial ratio were higher, in some cases much 
higher, than expected. The axis of the polarization ellipse 
was found to rotate with frequency. 

This deficiency in performance can be explained by a 
reflection from the end of the spiral. A reflection causes 
elliptically polarized radiation because the reflected current 
radiates a circularly polarized wave of the opposite sense 
to that of the incident. The combination of two opposite 
sense circularly polarized waves results in elliptical polari- 
zation or linear polarization if the amplitudes are equal. 
Standing waves around the diameter of the radiating rings 
were found by measurements of the near field similar to 
those shown in Fig |. This tended to confirm that there 
was reflection from the end of the spiral. 

A number of methods of reducing the reflection from 
the end of the spiral have been suggested by various work- 
ers. Some of these were investigated experimentally. 

If the inner turns of the spiral were made with a coarse 
pitch and the outer turns with a fine pitch, it should be 
possible to achieve good radiation at low frequencies. The 
larger number of turns in the radiating annular ring should 
radiate more effectively, and yet not introduce too much 
attenuation because the length of the spiral would be in- 
creased only in the radiating portion. Only insignificant im- 
JANUARY 
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provements were actually obtained by this method. 

A second suggested method of improving performance 
was the addition of a disc of material with a high dielectric 
constant to the face of the spiral: This was found to have a 
much smaller effect than expected on the basis of the 
dielectric constant of the disc and the transmission line 
concept of the spiral antenna. 

The addition of a fixed delay in one side of the trans- 
mission line before starting the spiral would have the 
effect of reducing the diameter of the radiating annular 
ring since the currents would not start out of phase and 
would take a shorter distance to reach the in phase con- 
dition. This method was found to be fairly effective in 
reducing the size of spiral required for a given low fre- 
quency. 

However, the addition of a fixed delay restricts the 
bandwidth because the delay length fixes the upper fre- 
quency that can be radiated. This type of input was 
found difficult to match. It may also tend to upset the 
conditions for circularly polarized radiation since the cir- 
cumference of the radiating ring is no longer equal to A. 
It was not considered satisfactory. 


Absorbing termination improves characteristics 


Absorbing the energy reaching the termination of the 
spiral, although superficially not attractive, at this stage 
seemed to be worth investigation. 

An absorbing termination might take the form of a 
lumped or a distributed resistance. In the microwave region 
a distributed absorber seems to be the obvious choice be- 
cause distributed absorbers are easier to make. At uhf fre- 
quencies, however, some difficulty might be anticipated in 
making a distributed absorber of reasonable size and a 
lumped resistance would be attractive. 

Treating the spiral conductors as uniform transmission 
lines, neglecting mutual effects, does lead to the conclusion 
that the spiral transmission line has a characteristic im- 
pedance which will terminate it at any frequency. How- 
ever, this may be a considerable over-simplification. Mutual 
effects are likely to vary with frequency and with distance 
along the spiral. The impedance of the lin2, therefore, may 
vary both with position along the line and with frequency. 
A lumped terminating impedance, therefore, may not be 
satisfactory. 

Absorbing terminations were made for uhf spiral an- 
tenna by loading a thermo-setting plastic with about 80% 
by weight of powdered iron. A ring % in. thick, 7 in. id 
and 8 in. od was found to be adequate. It was placed on 
the spiral as shown in Fig. 1. 

The effect of the absorbing termination is shown in 
Fig. 6, which shows the vswr with and without the absorb- 
ing termination and Fig. 7, which shows the axial ratio with 
and without the termination. 

The gain of the uhf spiral antenna was not measured. 
However, it was compared with a dipole at frequencies be- 
tween 1,000 and 2,000 mc. The results indicated that the 
gain of this spiral antenna with a reflector is about | db to 
4 db less, depending on frequency, than that of a dipole and 
reflector. Extrapolating from the frequency range in which 
the comparison was made leads to the conclusion that at 
frequencies above about 2,500 mc its gain would be greater 
than that of a dipole and reflector. 

Two microwave spiral antennas with absorbing termina- 
tion have also been built at this laboratory. The measured 
characteristics of these antennas provide further verification 
of the usefulness of an absorbing termination for spiral 
antennas. 

Fig. 8 is a photograph of the two microwave spiral an- 
tennas, each covering the frequency range 1,700 to 11,000 
mc. These spirals are backed by a cavity with varying 
depth instead of a flat reflector. Greater pattern bandwidth 
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Fig. 8. Microwave spiral antennas backed by cavities 


can be achieved with this structure than with a flat reflector. 

Fig. 9 shows the axial ratio with and without an absorb- 
ing termination. 

Fig. 10 shows the vswr with and without a iermination. 
The improvement is primarily in the lower part of the 
frequency band. The slightly higher vswr, around 9 to 10 
kmc, is probably due to the feed. The termination has 
no effect on this. 

It might be thought that the absorbing termination, 
since it absorbs power, would decrease the efficiency of the 
antenna. This is only true in a very limited way. The 
termination does reduce the gain of the antenna to the 
most favored polarization. The gain of the most favored 
polarization can be increased up to 6 db by the reflection, 
whereas the gain to the least favored polarization may be 

(Text continued on page 40; illustrations on page 36) 
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Fig. 10. VSWR of microwave spiral antenna with 
and without absorbing termination. 
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Figure 1. Ku-band flap switch. 
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Broadband isolation switches operate 
in Ku-band waveguides A. STANIFORTH & K. STEELE* 


The construction and electrical performance of two 
broadband Ku-band waveguide switches are 
described. They are operated by rotary solenoids 
and are suitable for low power applications as 
disconnect devices. Both switches have a minimum 
attenuation of 40 db and a maximum insertion 
loss of 0.5 db. The vswr is less than 1.2 across the 
band. Details are given for casting associated 
lossy material. 


*National Research Council, Ottawa. 
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The switches to be described are low power disconnect 
devices in Ku-band waveguide. They are suitable to pro- 
vide switched isolation between microwave equipments. 

Two types of Ku-band switches have been made. Both 
are mounted in standard 0.311 inch by 0.622 inch Ku-band 
waveguide and utilize lossy microwave material made of 
epoxy resin loaded with iron powder. The first switch is 
a simple flap of lossy material operated by a rotary sole- 
noid. In the off position the flap is inserted through a slot 
in the centre of the waveguide so that it lies parallel to 
the maximum electric field in the waveguide. The second 
switch contains a section of waveguide pivoted in teflon 
bearings so that it can be rotated out of alignment with 
the input and output waveguides. The waveguide rotor 
has cast lossy material on it to reduce leakage when in 
the off position. It is also operated by a rotary solenoid. 
Mechanical details of the switches are shown in Figs. 1 
and 2. Instructions for manufacture and casting the lossy 
material are given on page 38. 

The results of electrical measurements on the switches 
are shown in Figs. 3 and 4. 


(Text continued on page 40; illustrations on page 38) 
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Figure 2. Ku-band rotary switch. 


Manufacturing lossy material 


INGREDIENTS: 

(Hyson 6020) 
(Hysol Type A) 
(GQ4 iron powder) 


16.1% by 
1.8% by 
82.1% by 


weight 
weight 
weight 


Resin 

Hardener 

Filler 
MOLD RELEASE: 

Spread a thin layer of Emerson and Cuming type 
122S release compound over the entire inner surface 
of the mold. 


MIXING: 

1. Pour required amount of resin into a container. 

2. Mix required amount of hardener (1.8% by 
weight of mixture) into the resin thoroughly. 

3. Place required amount of filler (82.1% by 
weight of mixture) into a separate container. 

4. Sprinkle the filler into the resin slowly while 
mixing mechanically to obtain a uniform mixture. This 
may take about 15 minutes with a 200-gram batch. 

5. Vacuum the mixture for about 10 minutes, or 
until most of the air is extracted. The mixture is then 
ready for pouring into molds. 


POT LIFE: 
The pot life of the mixture is about one hour at 
room temperature. 


WAVEGUIDE ROTOR MOLD: 


Mold dimensions should be such that the resin-filler 
casting is about 1/16 inch ‘over finished dimensions. 





ee iii iii iii 


None of the mixture should be allowed to enter -the 
waveguide portion of the rotor. 


WAVEGUIDE FLAP MOLD: 

Precision ground steel plates at least %4 inch thick 
with piano wire spacers form a suitable mold. C clamps 
or a press may be used to press the two plates together. 
A uniform thickness is more easily obtained by making 
small sheets in the vicinity of 6 inches square. Flaps 
may be cut from the sheets with a jeweller’s saw. 
CURING: 

After placing the mixture in a mold, it should be 
cured for one hour at 200 deg. F., or twenty-four hours 
at room temperature (70 F). The mold may then be 
removed and necessary machining done. 


FINISH: 

Machinability is good although care must be taken 
that over-heating of the material does not occur. A 
lacquer finish should be applied to the lossy material 
after machining to seal the pores against moisture. 
MATERIAL SOURCES: 

Hysol (Canada) Ltd., Toronto. 
General Aniline & Film Corp., 
Linden, N.J. or Irwin Dyestuff 
Div. of Chemical Develop- 
ments of Canada Ltd., To- 
ronto. 

Emerson & Cuming, Inc. (M. 
J. Howard & Co., Ottawa) 


Hysol products 
GQ4 iron powder 


Mold release 122S 
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Figure 3. Ku - band flap switch 
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Figure 4. Ku - band rotary switch 
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Ku-band switches — continued | Spiral antennas — continued 


Attenuation measurements were made with the switches 
connected to a broadband Ku-band video detector mount. 
The input to each switch was made directly from a signal 
generator via a short length of Ku-band waveguide. The 
attenuation was taken as the difference in signal generator 
power levels required to obtain the same detected level 
from the video detector with the switch on and then off. 
The flap type switch was made as short as possible, but 


| 
| 


still have greater than 40 db attenuation from 10 Kmc to | 


20 Kmc. The loss of both switches was greater than could 
be measured with the power available over most of the 
band. Measurements down to the cut-off frequency of the 
waveguide indicated that the attenuation remains higher 
than 40 db below 10 Km also. 


VSWR measurements 


reduced many db. When the antenna is being used for 
reception where the incident polarization is unknown, its 
effectiveness is greatly increased by the terminating ab- 
sorber. Fig. 11 illustrates this. It shows the relative sen- 
sitivity of the spiral antenna to the most and least favored 
polarization with and without an absorbing termination. 
A further benefit is obtained by using an absorber. A 
spiral antenna designed without a termination must have 
a larger number of turns/inch to achieve the lowest pos- 
sible standing wave ratio and axial ratio. The fine spiral 
attenuates all but the highest frequencies because of its 


| greater length, when considered as a transmission line. With 
| an absorbing termination the pitch of the spiral becomes 


less important and a coarser spiral with lower attenuation 


| can be used. 


Figs. 3 and 4. These measurements were made with the 


switches terminated in a flat load. A measurement of 
vswr was also made on the flat load with the switches 


replaced by a section of waveguide of the same length. | 
| er’s point of view. He has very little control over their per- 


There was little difference between the results of these 


measurements and those obtained with the switches in the 


on position. It was concluded that most of the mismatch 


for the switches in the on position was at the mating wave- | 


guide flanges or the flat load, and little was due to dis- 
continuities of the switches. The vswr of the rotary switch 
in the off position was very high as it was a very abrupt 
discontinuity in the waveguide. The flap type of switch 
would be more suitable for applications in which a low 
mismatch in the off position is desirable. The vswr of the 
flap type switch was measured at the waveguide termina- 
tion nearest the tapered end of the flap. 

Measurements were also made of insertion loss on both 
switches. 
either switch from 11 Kmc to 21 Kmc. END 
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The insertion loss did not exceed 0.5 db for | 


The absorbing termination has little effect on the squint 


The results of vswr measurements are also shown in | of spiral antennas and does not reduce the average amount 


of squint at all. 


Conclusion 
Spiral antennas are somewhat inflexible from the design- 


formance. Their biggest deficiency is the squint of the 
radiation patterns. Where spiral antennas are useful, they 
can be readily designed and built. Their greatest use would 
seem to be as broadband receiving antennas. The results 
presented here show that the usefulness of a spiral antenna 
for this application can be increased by the addition of 
an absorbing termination. 
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The beginning of a new year is traditionally a time 

for making resolutions, including that old favorite — 
not to make any more resolutions! Nevertheless, your 
editors have made one, possibly inspired by the thought 
that this month is not only the start of a new year, but 
also of a new decade. We resolve to make CANADIAN 
ELECTRONICS ENGINEERING an even better pub- 
lication in 1960 and the years ahead. 
But we shall stand a far better chance of succeeding 
if we can recruit you, our readers, to help in this task. 
It’s a simple matter—just a short note or a ‘phone call 
is all that’s needed, to tell us about your likes and dis- 
likes. Comments on published. items, suggestions for 
article subjects, news story leads—all are welcome. 


This kind of interchange between a publication and 





A message to our readers 


the industry it serves can be of great value. It can help 
us to achieve our basic objective, which has service to 
the industry as its keynote:— 

“CANADIAN ELECTRONICS ENGINEERING 
serves the Canadian electronics and nucleonics industry 
in management, research, design, production and appli- 
cation. This is achieved by publishing authoritative 
technical articles, more general articles on the market 
and business trends, positive editorial opinion, reports 
on new products, techniques and applications, and news 
of the industry and its people. It is edited to emphasize 
Canadian applications and significance, and thus pro- 
vides a forum for the dissemination of information 
between engineers and others in all branches of the 
industry.” 
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Nucleonic news 





Canada’s nuclear energy program 
faces sharp criticism 


During the past two months Can- 
ada’s atomic energy program has been 
criticized by several people in Can- 
ada, as well as by the press. The main 
argument is that our entire nuclear 
program is based upon one design 
concept, natural uranium-heavy water 
moderated reactor, and we may be 
backing the wrong horse. 

Officials of Atomic Energy of Can- 
ada Ltd. (AECL) stoutly defend their 
position, claiming that they have only 
limited funds to support one program. 


The study of small plants using en- 
riched fuel is to assess the application 
of these types of reactor system to 
sites in Canada, particularly isolated 
regions in the far north. 

NPD-2, which will have an electri- 
cal output of 20,000 kw, is being built 
at Rolphton, Ont., and is scheduled to 
go into operation early in 1961. It will 
use natural uranium oxide fuel and 
heavy water will be used both as the 
moderator and coolant. It is not ex- 
pected to produce economic power, 


Atomic Energy of Canada Limited Revenue 





1958-59 
Parliamentary 
appropriations 
Operating 
revenues 

Rental of reactor 
facilities and sale 
of special 
products 


Total 


28,684,000 


1,599,000 


1,861,000 
32,14,000 





24,611,000 


27,385,000 


1957-58 1956-57 1955-56 


31,024,417 30,342,229 


1,629,000 1,591,299 1,410,059 


1,145,000 247,067 699,924 


32,862,783 32,453,212 











Canada entered her present program 
under valid conditions, considering 
her natural and production resources. 
Present experience indicates that eco- 
nomical power can be produced with 
the Canadian reactor design and it 
would be folly to change horses now 
in midstream, or dilute the present 
effort by starting another program on 
the present budget. 

As a result of the criticism, Trade 
Minister Churchill, who answers to 
Parliament for AECL, is reported to 
be in favor of a full government re- 
view of Canada’s nuclear power pro- 
gram. This would be a good thing pro- 
vided cool heads attend the meetings, 
and action is taken to carry out the 
final recommendations. 

AECL has four nuclear projects 
under way. These are NPD-2, 
CANDU, OCDRE, and a study of 
small plants using enriched fuel. 
NPD-2 and CANDU are directed to 
the requirement for large baseload 
stations. The OCDRE type of reactor 
may play a dual role, as it is likely 
to be the best reactor fueled with 
natural uranium for use in small 
power stations and may also be the 
best type of natural uranium reactor 
for application in stations of about 
the 100,000 kw size. 
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but will demonstrate the reliability of 
operation of this system, economics of 
the fuel system, training facility, and 
it will serve as a prototype for larger 
stations. 

CANDU, with a design capacity of 
200,000 kw of electricity, is Canada’s 
main hope for economic production 
of nuclear power. Design studies in- 
dicate that if the station were incor- 
porated in a power utility and operat- 
ed with an annual load factor of 80 
percent, the cost of power produced 
would be competitive with coal, gas or 
oil fired stations. 


A 2,300-acre site for CANDU has 
been selected on the shore of Lake 
Huron nine miles north of Kincardine, 
Ont. Actual construction is not likely 
to begin before 1961. 

Canadian General Electric Co. Ltd. 
has been given a contract to provide 
a design and cost estimate of a medi- 
um - sized organic cooled, deuterium 
moderated natural uranium reactor 
(OCDRE). A nuclear power plant of 
this type might well be economic at 
certain sites in Northern Canada. 

Scientists at AECL are engaged in 
a variety of research projects, funda- 
mental and applied, in several fields. 
Physics, chemistry, biology and others 
benefit from the work at Chalk River. 

During the past four years opera- 
tion of AECL has stayed almost con- 
stant at about $32 million. While in- 
come from rental of reactor facilities 
and sale of special products forms a 
small part of the over-all revenue, it is 
significant to note that it is climbing 
rapidly. Figures are contained in the 
table. 


U. K. and Canadian officials 
hold annual meeting 

Senior officials of the United King- 
dom Atomic Energy Authority 
(UKAEA) and of Atomic Energy of 
Canada, Ltd. (AECL) met in Chalk 
River, Ont., on November 9-11 for the 
seventh U.K.-Canada Technical 
Policy Conference. 

Of special interest this year is work 
being done in the U. K. on preliminary 
design of a steam-cooled, heavy water 
reactor. AECL has two engineers 
working with the UKAEA’s industrial 
group at Risley on this advanced re- 
actor concept, and a liaison officer in 
London to maintain close contact with 
the UKAEA. 

In addition to a liaison officer at 
Chalk River, the UKAEA has ten 
other staff members working there on 
various phases of joint programs. An- 
other U. K. engineer is working with 

(Continued on page 54) 


These are four of the key figures at the U. K.-Canada Technical Policy 
Conference held in Chalk River. Left to right: J. L. Gray, president, AECL; 
Sir John Crockford, part-time member UKAEA and master of Churchill Col- 
lege, Cambridge; Dr. W. B. Lewis, vice-president, Research and Development, 
AECL; Sir William Cook, member for Development and Engineering, UKAEA 
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What’s new in view 





Space research 
is producing new 
ideas, systems 
and components 


Looking for a pocket-sized tape recorder? This Leach Corp. 
model weighs only 10% ounces and occupies 14 cubic inches 
of space. It can be used to record from one to 16 channels. 
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Shown during fabrication at Blaw-Knox plant, this 
giant radar antenna will be installed at Thomasville 
Aircraft Control and Warning station, Alabama. 


r- 


Lockheed and Hughes aircraft companies have combined forces 
on the design: of a space ferry that could carry three men 
and supplies into space, then return for another trip 


Engineers at Precision Instrument Co. wanted to 
prove a point. And they did. Their new 14-channel 
magnetic tape instrumentation recorder is portable. 
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Lucalox, a new ceramic material developed at General Electric Research Laboratory, transmits light readily, 
has extremely high strength characteristics and can withstand high temperatures. At 3200 deg. F this rod 
supported a 50 gram weight without bending. The quartz rod bent under its own weight when heated to 2350 F. 


Scientists at Arthur D. Little, Inc. have just produced a deposited 
film cryotron switching element that may lead to switching times 
of the order of 100 millimicroseconds. 


Experimental telephone developed at Bell Large public address system mounted on police helicopter 
Telephone Laboratories has illuminated has an effective range of one mile. It uses Bogen-Presto 
dial in the handset to facilitate operation. Co. amplifier (on seat) with output equivalent to 1500 watts 
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New products 


For further information on New 
Product items, use the Reader 
Service cards on pages 63 and 64. 


Transponder test (illust.) 
set 101 

Collins transponder test set model 
578X-1, shown at the top of the photo- 
graph, together with Boonton Radio 
Corporation’s 235A navigation test set 
(bottom) provides a complete test facility 
for bench testing ATC transponders de- 
signed in accordance with ARINC char- 
_ acteristic 532B. 

Collins Radio Co. of Canada Ltd., 
Toronto. 


Multirange Cillust.) 
microammeter 102 

The Kipp Microva combines the ad- 
vantages of a galvanometer with those 
of a sensitive vacuum tube voltmeter. 
The light spot galvanometer is of the 
shock-proof type and needs no clamping. 
The instrument has 10 voltage ranges 
and 10 current ranges, the lowest of 
which are 0.5 mv and 2 microamps FSD 
respectively. The highest are 15 volts 
and 50 milliamps respectively. Input re- 
sistance on the voltage ranges is 500,- 
000 ohms per volt. Accuracy is 1% of 
full scale. 

R. H. Nichols Ltd., Toronto. 


Fotoceram grid Cillust.) 
board 103 

Fotoceram grid board, designed for 
prototype work, permits the designer to 
make, and remake, his own printed cir- 
cuit layouts. The board is clad on both 
sides with copper that can be etched away 
as desired. The designer first covers the 
area he wants to use for circuitry with 
an etching resist. Then he uses hydro- 
chloric acid and ammonium persulfate 
for removing excess copper. Copper that 
remains makes up the desired layout. 
The grid for installation of components 
consists of 0.052 in. round holes spaced 
1/10 inch apart on centre. 

Corning Glass Works, Bradford, Pa. 


Digital Cillust.) 
clock 104 
Designed for use in process control 
systems, this standard digital clock util- 
izes sealed components. It features oil- 
filled step switches, mercury-wetted re- 
lays and sealed switches. The display, 
composed of single plane in-line lamp 
banks, may be remotely mounted. Digi- 
tal output contacts are available in either 
decimal or binary coded decimal form. 
Parabeam, Inc., Hawthorne, Calif. 


filter 105 

Model 1-150-1S7 bandpass filter is 
tunable through the complete range of 
150-175 mc. Temperature compensation 
is accomplished by means of an invar 
drive. Unloaded Q is 7,200; insertion loss 
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may be varied in steps from 0.5 db to 
3.0 db; typical insertion loss on reson- 
ance is 1 db; typical attenuation at 1 mc 
separation is 20 db; impedance is 52 
ohms; power handling capacity is 250 
watts; temperature range is +10 to +150 
deg. F; tuning is by coarse and fine con- 
trol. 

Sinclair Radio Labs Ltd., Downsview, 
Ont. 


Data processing 
system 106 

Developed primarily for commercial 
data processing, the flexibility of the 
Orion data-processing system makes it 
equally suitable for scientific research and 
technical calculations. The computer has 
a magnetic core working store of capacity 
between 1,025 and 4,096 words. It is in- 
tended to extend the storage up to 16,384 
words. The store is backed by magnetic 
drum units which are treated as peripheral 
devices. 

Speed of addition and subtraction will 
be 36 to 68 usec, multiplication 60-200 
usec and division will take 300-900 usec. 
Fast floating-point operations will also 
be available. Magnetic tape will be pro- 
cessed at 4% million words per minute. 
Various high-speed printers can be at- 
tached which can produce up to 3,000 
lines of finished data per minute. 

Ferranti-Packard Electric Ltd., 
ronto. 


To- 


True air speed 
computer 107 
Miniature true air speed computer, 
termed Minitras, consists of a sensitive 
force balance Mach transducer, a passive 
resistance network and a follow-up servo. 
It weighs 6.5 Ibs., measures 5 in. in di- 
ameter and 8% in. long. Any one of 
three true air speed operating ranges 
and accuracies can be supplied to satisfy 
the requirements for high speed aircraft, 
patrol planes, helicopters, artillery- 
directing aircraft and missiles. 
Servomechanisms (Canada) Ltd., Rex- 
dale, Ont. 


Cillust.) 


General purpose 
digital computer 108 
Model RPC-4000 is a fully transistor- 


ized general purpose digital computer 
which can serve both scientific and busi- 
ness data processing needs. It is available 
on monthly rental basis or complete sale. 
As many as 17 input-output devices, or 
60 with minor modifications, may be 
connected on-line with the basic system 
permitting parallel searching of tapes. 
Standard input-output equipment for the 
RPC-4000 is a tape-typewriter system, 
complete with typewriter, desk and tape 
punch-read console. Basic reader speed 
is 60 characters per second; basic punch 
speed is 30 characters per second. The 
computer has a memory capacity of 
8,008 words, which can be searched for 
full or partial words through a special 
masking feature at a sustained rate of 
nearly 200,000 words a minute. The sys- 
tem is capable of operating on 9-digt 
numbers at rates up to 240,000 operations 
per minute. 

The McBee Co. Ltd., Toronto. > 
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Unicorn tape 
splicer 109 
Computer-Measurements Corp. Uni- 
corn splicer has been designed for use 
wherever perforated programming paper, 
aluminum, mylar, or other perforated 
tapes must be corrected, repaired or 
changed. The kit consists of a small 
metal lock with a row of pins which fit 
into the feed holes of all standard tapes. 
The tape ends are aligned on the metal 
block by the feed hole pins, pushed down 
and smoothed out, and a short piece of 
adhesive material with punched holes is 
placed over the joined ends. The kit 
also includes supply of pre-punched pres- 
sure-sensitive tapes for flush splicing, a 
tube of cement for overlap splices and a 
rubber pressure pad. 
Electromechanical 
court, Ont. 


Products, Agin- 


High resolution 
crt 110 

Engineering samples are now available 
of type SC-2782 high resolution cathode 
ray tubes. The light-weight 5 in. tube 
has been designed for high resolution 
photographic recording. It has a defini- 
tion range of 3,000 lines with a spot size 
of 0.0013 in. at currents of 5 microamps. 
The tube has a flat, clear, non-browning 
optical glass faceplate for optimum 
photographic quality. 

Sylvania Electric (Canada) Ltd., Mont- 
real. 


Film reading 
system 111 
Dilog 510, a semi-automatic film read- 
er with an automatic high speed elec- 
tronic digitizing unit, measures distances 
along two axes on 16 mm to 70 mm 
sprocketed film. The digitizer is an indi- 
cating and recording accumulator which 
counts and stores measurement pulses 
generated by the reader. These counts 
are displayed visually, or may be read 
out on electric typewriter, punched cards, 
perforated tape or x-y plotter. It has 
a counting rate of 20,000 counts per 
second with a maximum storage of 100,- 
000 counts along each axis. Card punch- 
ing speed is 50 cards per minute, and it 
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will also type up to 600 characters per 
minute, or will provide 20 columns per 
second of punched tape with optional 
output equipment. The optical system 
provides the operator with a resolution 
of up to 60 lines per millimeter. 

Data Instruments, North Hollywood, 
Calif. 


High-pressure 
blower 112 

Model BT2910B-1, 400-cycle blower 
delivers 51 cfm free air and 7.6 in. HzO 
S.P. cutoff. It provides continuous duty 
over ambient temperature range of 
—55 C to +85 C. Unit's speed is 11,250 
rpm; it weighs 3.1 Ib; input is 85 watts; 
current is 0.33 amp. Dimensions are: 
motor case diam., 3 5/16 in.; blade hous- 
ing diam., 5% in.; over-all length ex- 
cluding flange, 4% in. 

M. J. Howard and Co. Ltd., Ottawa. 


Ceramic 
bushings 113 
These high temperature ceramic bush- 
ings are capable of withstanding 2,000 
deg F continuous operating temperatures. 
They are available in diameters ranging 
from 12.00 in. od down to 0.028 in. od. 
Standard tolerances are held to + 0.5%, 
and as close as + 0.0002 in. both on 
diameter and wall thickness. They are 
available in stock sizes or supplied to 
customers’ specifications. 
Duramic Products, Inc., 
Park, N.J. 


Palisades 


Insulation 
material 114 
Estane, a member of the elastomer 
group possesses excellent solvent resis- 
tance, particularly to gasoline, and out- 
standing low temperature flexibility. Its 
first major application is slated for wire 
and cable jacketing. It is produced in a 
tough rubbery, granule form and the 
amber-colored granules are converted 
into finished products by milling, calen- 
dering or extruding. 
B. F. Goodrich 
Kitchener, Ont. 
(Continued on page 50) 
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Reports—continued 





The Jonergin Co. Inc., Verdun, 
Que. have completed manufacturing 
facilities for “Metal-Cal” anodized 
aluminum nameplates and decorative 
finishes. They were recently awarded 
the Canadian licence for the product 
by Boeing Airplane Co. 


Bayly Engineering Ltd., Ajax, Ont. 
now represents Ballantine Labora- 
tories Boonton, N.J. in Ontario and 
Eastern Canada (ac vtvm’s, ac/de and 
dc/ac inverters, calibrators, calibrated 
wideband af amplifier, capacitance 
meter, etc.). 


Railways install automatic 
controls 

Canadian National Railway has 
completed installation of a million dol- 
lar centralized traffic control signal 
system between Edmundston and 
Napadogan, N.B. Additional equip- 
ment, to a total of $4 million, will 
provide control between Moncton, 
N.B., and Levis, Que., by 1961. 

In Western Canada, the Canadian 
Pacific Railway has placed in opera- 
tion the first section of a train-control 
network that will finally extend from 
Moose Jaw to Swift Current, Sask. 
The 108-mile section will be complet- 
ed next year. 


Companies expand 
facilities 

Two electronics firms have announc- 
ed plans for expansion in Waterloo, 
Ont. Marsland Engineering Ltd., 
Kitchener will build a $1 million, 100.- 
000 sq ft plant to employ about 450 
people. Raytheon Canada Ltd. will 
erect a new plant and offices at a cost 
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R. A. Hackbusch, general co-ordinator, reports to the 15th annual meeting of 
Technical Planning Board. 
(1. to r.): F. W. Radcliffe, secretary-treasurer; F. H. R. Pounsett, president; R. C. 
Not in picture were: C. J. Bridgland, 
assistant 


the Canadian Radio 


Poulter, director of public relations. 
vice-president and C. Harris, 
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of $400,000; employment for about 
170 will be provided. 

Northern Electric Co. Ltd. are to 
build a 68,000 sq ft extension to their 
London, Ont. plant. Decision was 
made after a reappraisal of futur 
demand for products. 

Federal Wire and Cable Division, 
H. K. Porter Co. (Canada) Ltd. has 
opened a Toronto sales office and 
warehouse at 1396 Martin Grove Rd., 
to serve Federal’s customers in the 
Toronto, Eastern Ontario, Georgian 
Bay and Northern Ontario territories. 
District sales manager is W. M. Wil- 
son. 


Servomechanisms gets order 
for radio set controls 

DDP has awarded a contract for 
the manufacture of control systems 
for AN/ARC-552 uhf communication 
sets to Servomechanisms (Canada) 
Ltd., Toronto. Nearly 3,900 units in 
seven different types of control 
panels and associated equipment are 
involved, the total value being about 
$570,000. 

The control units are part of the 
equipment that will be used to convert 
the entire fleet of the RCAF to uhf 
communication. Design was carried 
out by Collins Radio Co. of Canada 
Ltd., also of Toronto. 


George Kelk to market 
own products 

“Stedivolt” ac line regulators are 
now available directly from the plant 
of George Kelk Ltd., Willowdale, 
Ont. electronic and electro-mechanical 
manufacturers. The firm’s power 
supply regulators, rated from | to 
100 kva, were previously handled by 
R-O-R Associates Ltd. 


CAPITAL PRESS 


Other officers shown are 





secretary. All were re-elected. 


Completely 
CANADIAN MADE 


GN PANEL 


‘MEASURING 
INSTRUMENTS 


GN PORTABLE 
AND LABORATORY 
INSTRUMENTS 


GY ELECTRONIC 
INSTRUMENTATION 


Only a complete Canadian 
instrumentation facility 
can offer the kind of 
service Canadians need. 
Bach-Simpson Ltd. is 
complete — in research, 
design, tooling and 
manufacture. 


If our standard line of 
instruments, complete 

as it is, won't meet your 
requirements, ask us to 
demonstrate the unique 
combination of skills we 
can offer in the design of 
specialized instrumentation 
to meet your specific 
problem. 


Others have, and have been 
completely satisfied ! 


& 


Bach-Sim 


LIMITED 


For further information mark No. 
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panel instruments 








OC MILLIAMPERES 


Yi mMmon 


yuigeiiigy 
yi! = “Wy 
RS ‘ é "y 
\\ 
~ 





04 
4 
4 
DC MiLiiAmpERes |=“? 


a new concept 
in styling and visibility 


The clean, graceful lines of these “Wide-Vue” 

panel instruments add two plus values to 

your equipment. First, style—ultramodern 

beauty that blends with the advanced design of 

today’s panels. Second, functionalism—longer Ms 
scales together with wide-angle readability. ——— 


The 214” size, for example, has the same scale ° a 
length as a conventional 314” panel instrument. i PYAT - Si 


The durable, plastic cover is formed in one 1- SIMpson 

piece, and can be supplied with black or color c 
finishes. External magnet type movement or sscabn yn ee 
self shielded core magnet meter movement. 


IN U.S.A.: SIMPSON ELECTRIC COMPANY, S200 W. KINZIE ST.. CHICAGO 44. Itt 


. 


For further information mark No. 12 on Readers’ Service Card 
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For your library 





New text provides clear story on 
fundamentals of electricity 


Introduction to Electric 
Circuits 

Herbert W. Jackson; Prentice-Hall, 
Inc., Englewood Cliffs, N.J.; 479 pp; 
$8.75. 

Few textbooks have been written 
with such clarity and illumination as 
this introduction to fundamentals of 
electricity and electronics. The author, 





an instructor at Ryerson Institute of 
Technology in Toronto, has endeav- 
ored to present the topic in such a 
way that students at technical school 
and junior college level would be able 
to understand the principles of elec- 
tric circuit behavior through a pro- 
cess of visulization. The book suc- 


ceeds in doing this through a logical 
+ 


CERL-DALE HAS THE EXACT 


RESISTOR TO MEET TOUGH REQUIREMENTS 


RS TYPE is designed to meet precision 
power requirements in advanced elec- 
tronic circuits where space is at a pre- 
mium. Outstanding silicone coating main- 
tains stable performance under adverse 
environmental conditions. 


@ Eight wattages—'/, |, 2, 2.5, 3, 5, 7 and 10 

@ Ten sizes, from 5/16” x 5/64” to 
1-25/32” x %” 

@ Resistance range from .05 ohm to 175K 
ohms, depending on size and type. 
Precision tolerance range 05% to + 3% 


Ask for Bulletin CR-23 


L and S TYPES are vitreous enamel 
coated power resistors designed to give 
reliable performance and long life under 
rigid requirements. Available with ferrule 


mounting, TYPE S, or with lug terminals, 


TYPE L. 


@ Twenty five wattages—5 watts to 225 watts 

@ Twenty six sizes, from |” x 5/16” to 
12” x Yq” 

@ Resistance range from 3.3 ohms to 220K 
ohms, depending on size and type. 
Standard tolerance: 10% 

Also available as adjustable resistors. 


Ask for Bulletin DS1000 


CERL-DALE manufactures a com- 
plete selection of wire wound, 
deposited carbon and metal film re- 
sistors; wire wound and carbon 
trimmer potentiometers. Write for 
complete catalog. 


, 


CERL-DALE, 
Limited 
18 Curity Avenue, 
TORONTO, CANADA 


For further information mark No. 18 on Readers’ Service Cara 
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and careful investigation of the vari- 
ous concepts leading up to simple 
machines. 

The author is to be commended for 
his intelligent approach to units. Right 
at the beginning he discusses the mks 
system and explains why it is pre- 
ferred, then he goes on to a brief dis- 
cussion of conversion to other systems 
of units. But, having cleared the air, 
the author uses mks units throughout 
the text, plus practical English units 
for magnetic circuits and specific re- 
sistance. The book provides a much- 
needed text for technicians and others 
entering the field of electricity. 


Publishers’ new 
releases 


Nomography 

Alexander S. Levens; John Wiley & 
Sons, Inc., New York; 298 pp; $8.50 
(Second edition) 

An exposition of the basic theory and 
construction of charts involving straight 
line scales, curved scales, and combina- 
tions of the two. Three new chapters 
have been added to the second edition; 
they deal with circular nomograms, pro- 
jective transformations, and the relation- 
ship between concurrency (Cartesian) 
and alignment nomographs with appli- 
cations to experimental data. 


The Lattice 

Published principally for use by de- 
sign engineers interested in solid state 
devices, The Lattice will be devoted en- 
tirely to the theory and practice of the 
semiconductor art. Complimentary sub- 
scriptions may be obtained by design 
engineers writing on their company 
letterhead to Department A, Tung-Sol 
Electric Inc., 1 Summer Ave., Newark 4, 
N.J. 


The Next 50 Years Belong 
To Marketing 

Canadian Electrical Manufacturers 
Association, 126 Davenport Road, Toron- 
to; 80 pp; $3.00. 

Contents are the tape-recorded pro- 
ceedings of a day-long marketing semi- 
nar held by the marketing research com- 
mittee of CEMA'’s major appliance 
division. 


From Microphone 
to Ear 

G. Slot; (Philips’ Technical Library) 
Wm. Dawson Subscription Service Ltd., 
587 Mt. Pleasant Rd., Toronto 10; 268 
pp; $2.75. 

In this second edition the entire chain 
from microphone to loudspeaker is dis- 
cussed and ample attention is paid to 
all factors, on both the recording and 
playback side, which ultimately affect 
the quality of reproduction or which are 
important when new equipment is bought. 


Magnetic Sound 
Recording 

D. A. Snell; (Philips Technical Library) 
Wm. Dawson Subscription Service Ltd., 
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587 Mt. Pleasant Rd., Toronto 10; 230 
pp; about $3.50. 

The object of this book is to dispel 
some of the mystery and partly to fo- 
cus more attention on the variety of 
possible uses for magnetic tape record- 
ers. Principal attention is given to the 
mechanical and electrical design of sim- 
ple recorders. 


This pocket-sized doppler shift calcu- 
lator provides quick determination of 
doppler shift for the wide range of 
velocities and frequencies currently in 
use. The calculator and a 12-page 
instruction booklet may be obtained 
by sending 50 cents to Dept. SES, 
Sylvania Electric Products Inc., 1100 
Main Street, Buffalo 9, New York. 


SPAN 

Semiconductor Product Application 
News (SPAN) will be issued bi-monthly 
and contains technical data and appli- 
cation information on silicon semicon 
ductor devices. Available by writing to 
SPAN editor, Semiconductor Div., Hoff- 
man Electronics Corp., 1001 Arden Dr., 
El Monte, Calif. 


Zener diode handbook 
and slide rule 

This comprehensive 130-page manual 
covers basic theory, design characteris- 
tics and applications for zener (voltage 
limiting) diodes. It is intended to serve 
as a guide in the use of this versatile 
component. Price is $1.00 for the book. 

A companion slide rule simplifies cal- 
culations that are necessary, to design 
zener diode circuits. Price of the slide 
rule is $1.00. 

Both items may be ordered from local 
Motorola Semiconductor distributors, or 
from Motorola, Inc., Semiconductor 
Products Div., (Dept. ZDH for the hand- 
book and Dept. ZDSR for the slide rule) 
5005 E. McDowell Rd., Phoenix, Ariz. 


Patents and 
Inventions 

The purpose of this 25-page booklet 
is to help inventors in deciding whether 
to apply for patents, and to assist in 
obtaining patent protection and in pro- 
moting their inventions. Prepared by the 
U.S. Department of Commerce, Patent 
Office, it is available from the Super- 
intendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D.C. 
Price 15c a copy. 
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Motor 
Size 18 
Size 15 
Size 11 


Motor 


FOR 50-60 c/s WORKING 


MUIRHEAD 


SERVOMOTORS AND 
MOTOR TACHOMETERS 


In the standard frame sizes adopted by Bu. Ord. and R.A.E, 
for 400 c/s types, a range of 60 c/s servomotors and motor 
tachometers, suitable for 50 c/s operation also, is now in 
production. These efficient, high torque-inertia ratio motors 
are useful wherever a mains supply is available. 

Size 18, 15 and 11 two phase motors are being produced 
similar to the Mark 8 Mod. 1, Mark 7 Mod. 1, and Mark 14 
Mod. 2 400 c/s counterparts and motor tachometers similar 
to the Mark 16 Mod. 0 and Mark 12 Mod. 0. A 60 c/s size 11 
motor tachometer, without a Bu. Ord. parallel, is also 
available. 

These motors may be operated from a two phase supply 
or single phase supply split with a capacitor. Windings to 
suit customers’ voltage requirements can be supplied. 


60 c/s Information 


Type Stalled 
Torque 


No load 
Speed 


1ISMI10OB4 3.5 oz. in. 3300 
15M10A4 1.45 =, 3300 
LIMIOAIO .. 0.63 ,, 3300 


Tachometer 


Size 18 
Size 15 
Size 11 


Full 


MUIRHEAD INSTRUMENTS LIMITED, Stratford, Ontario. 


18M10D6 . 88 Oz. in. 3000 
15M10B8 145 ,, 3000 
1IMI0E1 0.6 -” 3200 


Canadian manufacturing, sales, parts and service facilities 


Tel: 3717 & 38718 


For further information mark No. 32 on Readers’ Service Card 
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Output Voltage 
per 1000 r.p.m. 


measures 
from 


regardless 
of 
waveform 


rm 
1 


CAL AOJ 


e 


ea 


frequency range 5 to 500,000 cps 
FEATURES 
Built-in calibrator . . . easy-to-read 5 inch 


log meter . . . immunity to severe 
overload . . . useful auxiliary functions 


SPECIFICATIONS 

VOLTAGE RANGE: 100 microvolts to 320 volts 

DECIBEL RANGE: —80 dbv to +50 dbv 
FREQUENCY RANGE: 5 to 500,000 cycles per 

second 

ACCURACY: 3% from 15 cps to 150KC; 
5% elsewhere. Figures apply to all meter readings 
MAXIMUM CREST FACTORS: 5 at full scale; 
15 at bottom scale 

CALIBRATOR STABILITY: 0.5% for line 
variation 105-125 volts 
INPUT IMPEDANCE: 10 M2 and 25 yuf, below 
10 millivolts; 10 MQ and 8yuyuf above 10 millivolts 
POWER SUPPLY: 105-125 volts; 50-420 cps, 
75 watt. Provision for 210-250 volt operation 


(Portable Model) 143%” wide, 

10%” high, 1234” deep— 
Relay Rack Model is available 
WEIGHT: 21 Ibs., approximately 


DIMENSIONS: 


Write for catalog for complete information 


BALLANTINE 
VOLTMETER modei 320 


Manufacturers of precision Electronic Voltmeters, 
V oltage Calibrators, Capacitance Meters, DC-AC 
Inverters, Decade Amplifiers, and Accessories. 


Price: 
$425. 


METER 


{- 


AMS VOLTS FULL SCALE 


For further information mark No. 13 on Readers’ Service Card 
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| Subminiature 
| fuse 115 
Developed for use in applications 
where space is at a premium, Littelfuse, 
| Inc. Microfuse measures only 0.205 in. 
diameter and 0.207 in. long. It is based 
on the bead type construction with a new 
type of filament wire that permits uni- 
| form and very close resistance tolerances 
| and high reliability in blowing character- 
istics across the range from 1/500 amp 
| through 5 amps at 125 volts. They are 
available in either pigtail or plug-in var- 
iety. 
Pitt Distributing Co. Ltd., Toronto and 
W. Cohen Ltd., -Montreal. 


| Rugged trimming 
potentiometer 116 
Helitrim trimming potentiometers util- 
ize cermet (ceramic-metal) resistance ele- 
ments. Characteristics include: infinite 
resolutions; 1.5 watts power rating at 125 
deg C ambient, derating to 0 at 200 C; 
+ 100 ppm/deg C tempco above 500 
| ohms; 100 to 50,000 ohms resistance 
range; 2 ohms maximum and resistance 
and zero backlash. 


The cermet element is fused to a stea- 
| tite frame ensuring the highest possible 
stability. A stainless steel adjusting shaft 
turns in metal bearings cast and metal- 
lically bonded into the frames and 
grooves. Resistance is varied by adjust- 
ment of the shaft with a screwdriver. 
R-O-R Associates, Ltd., Don Mills, 
Ont. 


Dual-functioning 
speed clip 117 
Developed to fasten aluminum i-f cans 
to printed circuit boards, this Speed Clip 
is first pushed by hand over the bottom 
edge of the i-f can. Two barbs on the 
clip bite into the side of the can, provid- 
ing firm retention and grounding con- 
nection between can and clip. The lower 
half of the clip, consisting of a dart-like 
extension with a spring tab, is then push- 
ed into a mounting hole in the phenolic 
panel. The spring tab supplies tension 
to hold the unit in place until the final 
| soldering operation. The solder completes 
the ground connection from clip to cir- 
| cuit and secures the clip permanently to 
the circuit board. 
Dominion Fasteners 
} Ont. 


Ltd., Hamilton, 


Photoelectric 
modulators 118 
M-10 and M-20 photoelectric modulat- 
ors are non-mechanical devices which 
employ a light modulated photoconduct- 
or as the switching element. They are 
| inertialess, unaffected by vibration and 


CANADIAN ELECTRONICS ENGINEERING JANUARY 1960 





cause no vibration effects in other com- 
ponents. M-10 offers spst, and M-20 
offers dpst switching action. Bandwidth is 
de to 1 ks; sensitivity is 2 microvolts; 
drift is less than 1 microvolt; dynamic 
range is 60 db; modulation current is 2 
ma, on at 85 v and off at 60 v. 

Cambridge Electronics Corp., 
Lower Falls, Mass. 


Portable temperature 
chamber 119 
The new 1060 series portable test 
chambers can maintain temperatures 
within + 0.2 F over a range of -100 F 
to + 500 F. This close control is accom- 
plished by a meter relay in conjunction 
with a copper-constantin thermocouple. 


Newton 


Included in this series are a rack mount- 
ed model with test volume of 10 x 7 x 7 
in., two bench models with the same test 
volume, and a wide-drawer model (illus- 
trated) with test volume of 16 x 7 x 7 in. 
Liquid CO, automatically cools three of 
the new chambers, while dry ice (solid 
CO.) is used in the fourth chamber. 
Heating is accomplished by 650 watt 
electric elements. 


Delta Design, Inc., La Jolla, Calif. 


Operational amplifier 


networks 120 

Julie Research Laboratories series 
NAC networks have been designed speci- 
ally for AC or DC analogue operational 
amplifiers in computers and other high 
performance equipment. The networks 
are held to total summing accuracies as 
high as +0.005% without trimming po- 
tentiometers or trimming capacitors. This 
is achieved by combining stable labora- 
tory-style resistors and low inductance 
and capacitance encapsulated resistors in 


& 


a geometry that minimizes distributed 
capacitants inductants and leakage resis- 
tance. In terms of a computing amplifier 
operating at 40 cps, a series NAC net- 
work with as many as 10 inputs may be 
made with a total in-phase summing 
error of +0.01% and a total quadrature 
error of +0.02%. 
Philips Electronics 
Toronto. 
(Continued on page 52) 


Industries Ltd., 


(These are horribie things 


that can happen to relay contacts.) 


To know and recognize these maladjust- 
ments is to take the first step toward 
avoiding them. They are most apt to show 
up, singly or in concert, when you apply 
a slowly changing energizing signal to a 
relay designed for “on-off” operation only 
(single and sudden glops of power). 


“Pop-off" is the name someone has given 
to a slow let-up in contact pressure, caus- 
ing the contacts to lightly kiss when they 
should have parted abruptly — a sort of 
disastrously lingering farewell. “Hang-up’ 
is much the same thing, but occurring at 
or near the other end of the armature’s 


travel: although the armature has moved 


across the gap, the contacts aren’t firmly 


closed —a sort of timid hello. The third 
horror— “blackout” — is complete demor- 
alization of the armature: it stops in mid- 
gap, a victim of friction. This is center- 
neutral operation — when it’s least wanted. 


The only way we know of to avoid these 
things is to get a relay which has been 
intelligently designed and built to operate 


on sliding or slowly changing current. 
The manufacturer has then taken pains 
(and probably gotten a few) to arrange 
the physical and magnetic forces in such 
a way that the armature has no choice 
but to go all the way — quickly and reso- 
lutely— the moment the current reaches 


the operate point. 


The Sigma Series 33 is just 
such a current-sensitive 
relay, conscientiously de- 

signed and manufactured to 
work in your circuit without ever popping 
off, hanging up or blacking out. It is a 
DPDT polarized relay with magnetic bias 
(armature normally occupies one closed 
position when unenergized); has a stand- 
ard operating sensitivity of 200 mw.,, 
withstands 30 g to 5000 cps vibration and 
100 g shocks with no contact opening, 
energized or not. The price is not that of 
of an on-off relay, but then neither is the 
performance. If you need operation on 
“33” will do the job. 


Bulletin on request. 


sliding current, a 


SIGMA 


SIGMA INSTRUMENTS, INC. 
34 Pearl St., So. Braintree 85, Mass. 


AN AFFILIATE OF THE FIGHER-PIERCE CO. (Since 1939) 


For further information mark No. 45 on Readers’ Service Card 


CANADIAN ELECTRONICS ENGINEERING JANUARY 1960 





* BRIGHT DISPLAY 


another outstanding 
new development by 


Raytheon Canada Limited is 
equipped to design and produce 
a wide range of complex elec- 
tronic equipment. A_ broad 
range of engineering know- 
how, with a well equipped pro- 
duction plant and rigid ‘quality 
control"’, provide a “one-stop” 
source for many of your elec- 
tronic requirements. Your en- 
quiries are invited regarding the 
Raytheon BRIGHT DISPLAY or 
any other of your needs. 


RAYTHEON CANADA LIMITED 


WATERLOO, ONTARIO 


61 LAUREL ST. EAST 


Raytheon 
Canada 


Instrumental in the design, development 
and production of the world's first sur- 
veillance radar chain, Raytheon Canada 
Limited continues to maintain an en- 
viable position in the forefront of de- 
velopment work in radar displays, data 
handling, weather radar, _ electronic 
counte-measures and allied lines. 


Already in successful operation by the 
Canadian Department of Transport and 
under evaluation by several other gov- 
ernment agencies, the Raytheon Canada 
BRIGHT DISPLAY (Radar to TV Scan 
Converte;) makes possible the simul- 
taneous viewing of past and present 
radar targets on one or more standard 
TV monitors in a lighted room or in 
daylight. The Canadian BRIGHT DIS- 
PLAY is built with MIL spec. components 
made in North America. 


i@ 
ca ts as 


The two-gun stor- 
age tube, _illus- 
trated above, is 
the heart of the 
Scan Converter. 


* 


Raytheon Canada Lim- 

ited was awarded top 

honours at the recent 

Canadian |.R.E. Show 

for the most outstand- 

ing new Canadian 

electronics develop- 

ment, the ‘‘Radar to TV Scan Converter’’. It is 
now being used by the Canadian Department of 
Transport in Ottawa and Winnipeg. 


Commercial Products Division: 

The wide range of commercial products distributed 
by Ratheon Canada Limited include: 

Marine Equipment, radar, radio telephones, direc- 
tion finders, depth sounders. Microwave Commy- 
nications relays and systems. Industrial Equip- 
ment, precision welders, ultrasonic impact grind- 
ers. *‘Radarange’’ electronic ovens. Transformers, 
magnetic components. Tubes, receiving, industrial, 
X-ray, and transmitting. Transistors, diodes, rec- 
tifiers. 


Excellence in Electronics 
For further information mark No. 42 on Readers’ Service Card 
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Precision Wheatstone 
bridge 121 
This Wheatstone bridge is suitable for 
the precise measurement of resistance 
over a wide range in the standards room, 
laboratory or workshop. It has specially 
designed decade switches using two paral- 
lel brushes in order to minimize contact 


resistance variations and to ensure long 
life and trouble-free operation. Other 
features include a built-in spot reflecting 
galvanometer complete with switch op- 
erated shunt, four pairs of plug ratios, 
a centre zero slide wire with adjustable 
zero setting, and provision for shorting 
the slide wire when using uneven ratios. 

The Glendon Instrument Co. Ltd., 
Toronto. 


Compiler for 
computer 122 

Act I is a compiling routine and trans- 
lator for the LGP-30 electronic computer. 
With its aid, any problem can be sub- 
mitted to the computer in simple alge- 
braic form, thus facilitating the learning 
of programming. 

The compiler is fed into the computer’s 
internal memory on punched tape, and 
translates problems to the machine 
language automatically. It need not re- 
main*in the machine at compute time, 
and is capable of compiling fixed or float- 
ing point programs. 

The McBee Co. Ltd., Toronto. 


Deviation ratio 
transformer 123 

Gertsch Products model PDR 1100 
ratio transformer measures ratio devia- 
tion in percent. The instrument consists 
of a 7 decade ratio transformer combined 
with a 4-place, per cent deviation ratio 
transformer. It permits setting ratios to 
3,11111, and measuring deviatioris from 
0 to + 9.999%. 


Maximum input voltage for the PDR 
1100 is 0.35 f (f in cps), or 350 volts 
maximum (140 volts at 400 cps). A 
companion model, the PDR 1101 has a 

(Continued on page 53) 
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The most complete 
and comprehensive 


Electronic 
Buyer's Guide 


1960 CATALOG 


Your guide to the ONE- 
CALL, ONE STOP supply of 
ELECTRONIC COMPO. 
NENTS AND EQUIPMENT 


% Complete Stocks 
¥% Overnight Delivery 
%* OEM Prices 


Capacitors Potentiometers 
Connectors Recording and 
Tools and Telemetering 
Hardware Tape 
Metal Chassis Relays 
and Racks Semiconductors 
Resistors Switches 
Tubes Wire 
And many other items listed 
completely in the LAFAYETTE 

1960 Catalog. 

You'll find this LAFAYETTE RADIO 
buyer's guide the most valuable and 
useful catalog on today’s market. Cus- 
tom designed and prepared with you 
in mind, this comprehensive catalog 
details every electronic requirement. 
Our tremendous warehouses stock over 
38,000 different parts, components, and 
instruments. Our full inventory policy 
assures you of efficient, prompt service. 
And, no order is too large or small for 
LAFAYETTE service. 


Write today for your FREE 
catalog to: 


LAFAYETTE RADIO 


110 Federal Street 
Boston 10, Mass., U. S. A. 
HUbbard 2-7850* 
TWX-BS447U FAX-FXR 
*In Montreal, Toronto and Hamilton, 
please call ZENITH 8-1900 


For further information mark No. 29 
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maximum input voltage of 3.5 f, or 350 
volts max. (150 volts at 60 cps). The per 
cent deviation ratio transformer is 
available alone. 

Atlas Instrument Corp. Ltd., Toronto. 


VHF antena 
multicoupler 124 

Antenna multi-coupler model VAD-3- 
50 is intended to provide for the con- 
nection of 3 (optionally 6, 9 or 12) vhf 
receivers to only one receiving antenna, 
and to perform amplification above noise 
of the received signal. It is available in 
rack mounted, cabinet mounted or air- 
borne versions. 

Standard specifications include: fre- 
quency range from 162.25 to 173.5 mc; 
bandwidth from 10 mc to 50 mc; voltage 
gain + 18 db for the specified frequency 
band; input and output circuit character- 
istics 51.5 ohms unbalanced; sensitivity 
0.29 microvolts input signal threshhold 
above noise. Variations of these are 
available upon request. 

Presentey Engineering Products Ltd., 
Ottawa. 


High frequency 

filters 125 
Type HF Minifilters are ultra-minia- 

ture, high frequency filters, weighing 

only 1/3 oz, with dimensions % in. dia- 

meter by 1% in. long. They are avail- 

able in band pass types for frequencies 


60 100 125 150 250 375 
o Ke casedooxi2 


\ 


4 








-10 
0B 
-20 
ores 
—=30 | 
-40 
in the range of 50 ke to 1 mc, low pass 
types with cutoff frequencies from 75 kc 
to 1 mc, and in high pass types with 
cutoff frequencies in the range of 100 
kc to 1 mc. The unit illustrated is a 
15,000 ohm band pass filter with a 
centre frequency of 120 ke flat within 
3db from 95 ke to 145 ke. Attenuation 
is greater than 40 db below 60 kc and 
greater than 30 db above 375 kc. 
United Transformer Corp., New York. 





























potentiometer 126 
Model 1W-STK is a stackable trim- 
ming potentiometer. Two to ten may 
be stacked in a row, firmly held together 
by a steel bolt and nut. Each trimmer 
will withstand 100 G's acceleration, and 
50 G's shock; temperature range is from 
—55 to +140 C with 1.3 watts at 40 C. 
Small worm gear adjustment delivers 
high friction loading. 360 deg wiper 
maintains its setting under extreme tem- 
perature and vibration excursions. 
Handley, Inc., Santa Monica, Calif. 
(Continued on page 56) 
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from 


MILGRAY! 


*\ Your authorized 
Tl Distributor 


You can be sure of getting 
TI semiconductors over- 
night from MILGRAY! Off- 
the-shelf delivery — at fac- 
tory prices — brings you TI 
semiconductors NOW... 
when you need them! 
TEXAS INSTRUMENTS 
semiconductors are use 
proved by thousands of cus- 
tomers and guaranteed for 
one full year by TI. 


DIAL REctor 2-4400 for 
fast delivery in the follow- 
ing quantities: 


Silicon Transistors: 1-999 

Germanium Transistors: 1-999 

Silicon Diodes and Rectifiers: 1-999 
Carbon Film Resistors: 1-999 

sensistor Silicon Resistors: 1-499 
tan-Tl-cap Tantalum Capacitors: 1-99 


MILGRAY 


ELECTRONICS, (HC. 


136 Liberty Street TWX NY 1-4013 
« New York 6, N. ¥. FAX - FOF 
REctor 2-4400 


For further information mark No. 33 
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TEXAS INSTRUMENTS 
SEMICONDUCTORS 


DELIVERED 
OVERNIGHT 


Anywhere in Canada 


Off-the-shelf 
t 
Factory prices 


a 
Complete Line 
From 


Lafayette Radio 


B\ Your Authorized 
“Xe TI Distributor 


For fast, time-saving delivery 
anywhere in Canada, order 
any of TI’s use-proved and 
guaranteed semiconductors 
and components in the follow- 
ing quantities: 
1-999: 
Silicon and germanium trans- 
istors, silicon diodes and recti- 
fiers, carbon film resistors 
1-499: 
sensistor silicon resistors 
1-99: 
tan-TI-cap tantalum capacitors 
° 
your authorized 
< TI Distributor 


Lafayette Radio 
Department TI-G 


110 Federal Street 
Boston 10, Massachusetts 
HUbbard 2-7850 TWX BS-447-U 


For further information mark No. 30 





WELWYN\ 


insulating material, 
long term stability. 


show negligible changes in resistance when subject 
polarization. 


in the order of 10'? ohms, 


of excessive dissipation. 


10 megohms. 


For complete data and specifications write 


WELWYN CANADA LIMITED 
1255 BRYDGES STREET 


- ——_——_— ee ee ee ee ee ee ee ee ee ee ee ee ee oe, 


\. 
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'Nucleonic news—cont. 
| the AECL Nuclear Power Plant Div. 
in Toronto. 

The annual conferences are part of 
| the continual liaison and co-operation 
between atomic energy scientists and 
engineers in Canada and the VU. K. 
| The highlights of the previous year’s 
| work are discussed in full, and frank 
| opinions are expressed on the future 
| programs of both countries. 


Catalog 


1960 nuclear 
congress 

What will the future development 
of nuclear energy demand from engi- 
neers? This question will be the theme 
of meetings at the 1960 nuclear con- 
gress and will be approached through 
a series of reports, papers, and dis- 
cussions on a wide variety of subjects 
related to the peaceful uses of atomic 
energy. 

The 1960 nuclear congress will be 
| held in the New York Coliseum April 
| 4-7. Sponsored by 28 leading engi- 

neering, scientific, management and 
technical organizations, it consists of | 
the 6th Nuclear Engineering and 
Science Conference, the 8th NICB 
Atomic Energy in Industry Confer- 
}ence, and the 6th _ International 
| Atomic Exposition. END | 


Hi-Fi ¢ 


TEST INSTRUMENTS { 
battery eliminators ! 
battery testers ' 
bridges ; 
decade boxes : 
electronic switch 
flyback tester 
oscilloscopes 
probes 
signal and 

sweep generators 
tube testers 
transistor tester 
vacuum tube 

voltmeters 
volt-ohm- 

milliammeters 











Available in 4 physical sizes and in values of 10 


LONDON, 


©1960 KLECTRONIC INSTR. CO., 
“or further information mark No. 23 


DEPOSITED CARBON RESISTOR 


Welwyn Series N molded resistors employ a thermoplastic 
combining economy with endurance and 


They meet the requirements specified by MIL-R-10509B and 


to severa! 


one hour cycles of immersion in boiling water, along with D.C. 
Continuous operation at 150°C causes no damage. 
The transparent molded insulation has an effective resistance 
and with a thermal conductivity 
times that of air, vastly improves the load life under conditions 


i0 


ohms to 


CANADA 


51 on Readers’ Service Card 


you save 50% on Top- Quality 
Test Instruments 
Ham Gear 


KITS AND WIRED 


for professional and home use 


HI-FI 

stereo and monaural 
tuners 

preamplifiers 

power amplifiers 
integrated amplifiers 
speaker systems 


HAM GEAR 

cw transmitter 
modulator-driver 
grid dip meter 


OVER 1 MILLION 
EICO instruments in 
use throughout 

the world. 


LIFETIME service and calabration guarantee. 
IN STOCK at your neighborhood EICO dealer. 
Send now for FREE catalog CEE-! 


INC, 
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Defence contracts 





Unclassified electronics contracts for 
$10,000 or more have been awarded to 
the following Canadian firms by the De- 
partment of Defence Production. A figure 
in parenthesis indicates the number cf 
contracts, the amount being the total 
value. 


October 16-31, 1959 


> Ampex American Corp., Ottawa, equip- 
ment, $24,165 (2); magnetic tape record- 
er, $20,433. 

> Automatic Electric Sales (Canada) 
Ltd., Ottawa, communication equipment, 
$107,820. 

>» Aviation Electric Ltd., Montreal, air- 
craft instruments, $140,490. 

> Bell Telephone Co. of Canada, Ottawa, 
technical services, $15,471. 

> Canadian Admiral Corp. Ltd., 
Credit, Ont., multimeters, $15,750. 
> Canadian Aviation Electronics Ltd., 
Montreal, spares for aviation trainers, 
$50,000. 

>» Canadian Aviation Electronics 
Winnipeg, equipment, $23,618. 

>» Canadian Marconi Co., Montreal, re- 
search contract, $11,694; tubes, $477,680. 
> Canadian Westinghouse Co. Ltd., Ot- 
tawa, tubes, $15,348. 

>» Computing Devices of Canada Ltd., 
Ottawa, technical services, $22,108. 

> E. G. Lomas, Ottawa, tubes, $18,680. 
>» Northern Electric Co. Ltd., Ottawa, 
components, $12,088. 

> RCA Victor Co. Ltd., Montreal, instal- 
lation of radomes, $37,045. 

>» Servomechanisms (Canada) Ltd., To- 
ronto, radio set control systems, $534,443. 
> Sparton of Canada Ltd., London, Ont., 
sonobuoy equipment, $1,340,549. 

>» Sperry Gyroscope Co. of Canada Ltd, 
Montreal, research contract, $30,845; re- 
pair and overhaul of aircraft instruments, 
$10,000. 

> Sylvania Electric Canada Ltd., Mont- 
real, tubes, $38,705. 

> T.M.C. (Canada) Ltd., Ottawa, radio 
transmitter, $32,803. 


Port 


Ltd., 


November 1-15, 1959 

> Aviation Electric Ltd., Montreal, a:r- 
craft instrument test equipment, $19,493; 
electrical connector assemblies, $15,113; 
components for automatic pilots, $53,632. 
> Canadian Marconi Co., Montreal, 
tubes, $163,897; communication equip- 
ment, $58,061. 

> Canadian Telephone Construction Co., 
Cap De La Madeleine, Que., installation 
of telecommunication cable, $24,774. 

> Cannon Electric Canada Ltd., electrical 
connector assemblies, $10,178. 

>» Computing Devices of Canada Ltd., 
Ottawa, equipment, $17,906. 

> Delta Aircraft Equipment Ltd., Toron- 
to, equipment, $30,051. 

> Instronics Ltd., Stittsville, Ont., equip- 
ment, $268,462. 

> Northern Electric Co. Ltd., Ottawa, 
spares for teletypewriters, $26,452. 

> Northern Radio Mfg. Co. Ltd., Otta- 
wa, equipment, $122,172. 

> Rediffusion Inc., Montreal, operational 
flight trainer, $953,247. 


CANADIAN 
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Soldering is pASIEK ASTER peTTER 


with flmerican Beauty Soldering Tools 


electric soldering 
irons are the highest quality made. 
The finest engineering, best materials 
and on-the-job experience since 1894 
is yours with every American Beauty. 

ere is a right model, correct tip size 
and proper watt input to do any 
soldering job easier, faster and better. 


TEMPERATURE REGULATING STANDS 
Automatic devices for controlling tip 
temperatures while iron is at rest— 
prevents overheating of iron, elimi- 
nates frequent retinning of tip, while 
maintaining any desired tempera- 
ture. Available with perforated steel 
guard to protect user’s hand. 


American Beaut 


1%" TP 
550 WATTS 


WRITE FOR 20-PAGE ILLUSTRATED CATALOG CONTAINING FULL INFORMATION ON OUR 
COMPLETE LINE OF ELECTRIC SOLDERING IRONS—INCLUDING THEIR USE AND CARE. 


AMERICAN ELECTRICAL HEATER COMPANY 
a ce | 


Wpperican Beayt 
DETROVT 2, 
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FROM THE DESIGN LABORATORIES OF 


Precision standards for measuring pulses 


An ultra stable instrument for scintillation spec- 
troscopy, other random pulse measurement. Linear- 
ity: within 1%; Stability; 2% per week; and 
Accuracy: within 2%, full scale. Six position dial 
sets count ranges to 30, 100, 300, 1000, 3000, or 
10,000 counts per second. Paired pulses are re- 
solved within 5 microseconds. Ten millivolt output 
available to drive recorder. impedance: greater than 
20,000 ohms. Accepts pulses as small as 0.5 micro- 
second rise time, 15 volts negative amplitude. 





COUNT RATE METER CRM-100 


Price: $325.00 F.0.B. LaGrange, Ill, 





A fundamental amplifier providing approximate gain 
of 3200 in six steps. Incorporates two ultra stable 
feedback amplifiers. Resolution time less than 5 
microseconds. Linearity: within 0.25%. Recovers 
from up to 10 times overload in 5 microseconds 
Accepts 3 mv to 1 volt DC (negative) pulses having 
a rise time of 0.25 microseconds or greater. Ampli- 
fier noise level: 50 microvolts. Output: positive 
pulses greater than 100 volts DC. Approximate gain: 
100, 200, 400, 800, 1600, or 3200. 


LINEAR AMPLIFIER LA-101 


Price: $325.00 F.0.8. LaGrange, Ill. 





An extremely precise instrument for analyzing pulse 
amplitudes. Lower discriminator is set by a ten- 
turn potentiometer covering 0 to 85 volts. This 
forms the lower gate amplitude. Upper gate of the 
window can be set from 0 to 8.5 volts. instrument 
counts any pulse within 0.1% of the window setting. 
Both differentiated and overcounts are available 
from the instrument. Stability: 0.5 volts per day for 
lower discriminator; better than 0.02 volt per day 
for the window. Accepts positive pulses at least 
0.25 microsecond rise time, 2 microseconds decay. 
Input impedance: more than 20,000 ohms. Output 
pulses are negative, 20 volts amplitude, 0.5 micro- 
second wide. me 


SINGLE CHANNEL ANALYZER D-102 


Price: $425.00 F.0.B. LaGrange, Illinois 


covering our complete line of electromete 
ts 


1S, power sur 


alyzer 


differential a 
Q@ Similar instru 


and related Inquiries are solicited cover 


mentation for measurement or control. Write 
yra ELECTRONICS CORPORATIO 
P.O. BOX 184 « LAGRANGE, ILL. « Fleetwood 4-4644 
) C. W. REED e 5959S. Hoo ) ngele ait. © PLeasant 3-2221 


SALES - 
MAURICE ASA « 3024C erkele e THornwall 1-4388 
REPRESENTATIVES: } Ror. M. LUNDGREN & CO. O. Box 201 av e TRemont 


9-348 
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New products—cont. 





Non-reproducible 
blue line paper 127 

Transblue 200T is a translucent, dry- 
developed diazo paper coated with a 
light blue line sensitization which is not 
reproducible on other diazo-type materi- 
als. The blue line serves only as a legible 
guide for the designer and does not ob- 
struct actinic light and, therefore, will 
not reproduce. Any opaque image or 
line subsequently drawn in over the blue 
line will reproduce. 

Marginal information on _ original 
drawings may be printed in the non- 
reproducing blue line if it is not desired 
to reproduce this information. Line 
drawings can be made from photographic 
FO ia 2 M Oo ST } N copy by printing the negative on Trans- 

blue and using the outlines of the nega- 
tive image for guides. 

Ozalid Division, General Aniline and 
Film Corp., Johnson City, N.Y. 


Infra red 
spectrometer 128 
The Mervyn model NPL infra red 
spectrometer covers the three micron 
region (1-4 microns). It can be used 
for routine analysis and process control. 
—— In the latter application the instrument 
EO (CANADA) Ltd. CORNWALL, ONTARIO is locked at one wavelength setting. It 
may also be used as a scanning spectro- 
meter. 
Tellurometer Canada Ltd., Ottawa. 


OH MITE 


THE QUALITY LINE OF INDUSTRY-PREFERRED 
COMPONENTS 
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VARIABLE TRANSFORMERS 
offer current bonus 


ry 
Ne 


Above, Model VT8 ar- 
ranged for panel mount- 
ing. Right, Model VT8G 
in portable enclosure. 





Ohmite offers six basic models, all 
available in enclosures, with current 
: ratings sufficient to meet most indus- 
A completely self-contained portable  P.A. trial applications. All VT units give a 
System. Fully transistorized and operated by sizable “bonus” in current when the 
standard flashlight cells. overvoltage feature is not required. VT 

: ° units also available in tandem assem- 
Suitable for escorted plant tours, presentation blies, and with many special features. 


ceremonies, group instruction, sectional an- Write for Bulletin 151 
nouncements. OHMITE Manufacturing Co. 
Unit has four built-in speakers with a three- 3623 Howard Street 
watt amplifier, plug-in, hand held microphone. Cheiie, Wiese 








For further details, write: 
RESISTORS RELAYS TAP SWITCHES 


PAYETTE RADIO LTD ia ae sap ower by andl 
a R.F CHOKES VARIABLE TRANSFORMERS DIODES 
730 St. James W., Montreal 
. C. Simmonds & Sons, Ltd. C. M. Robinson & Company 


UN. 6-6681 100 Merton Street 1550 Erin Street 
Torente 12, Ontarie, Canada Winnipeg 3, Manitoba, Canada 
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KLYSTRONS ELECTRONIC PACKAGES 


with 

Ruggedized Tunable Reflex Klystrons. 

Ruggedized Fixed Frequency Klystrons. HIGH COMPONENT DENSITY 
Tunable Cavities For Use With 


Plug-In Klystrons. 
ug ystrons Produced to Customer Specification by 


Fixed Frequency Cavities For Use 
With Plug-in Klystrons. 


Wide Range Tunable Cavities. 
= 





PACKAGED MAGNETRONS 


For Pulse Operation in O, Q, J and X 
Band 

Also Complete Range of Photo-Multiplier 
Tubes 

FOR FURTHER INFORMATION 


E.M.I. 
COSSOR 


Electronics Limited 
Sales Department 
2005 Mackay Street, 
Montreal, P.Q. 

Vi 2-7955 











For further information mark No. 19 on Recders’ Service Card 


Printed Circuits Make It Possible 


The parallel circuit construction of this electronic 
press control demonstrates the compactness which 
can be achieved with printed wiring boards, This 
electronic package is responsible for the automatic 
protection of expensive equipment and must pet 
form reliably over a lengthy span of time under 
fluctuating operating conditions. 
Printed Wiring Boards are available single or 
double sided, with solder or precious metal finish 
f . d t . | . and eyeletted or with plated-through holes. 
or in us ra processing Completely assembled units can be dip or hand 
soldered. Moisture-proofing to military specification 


New large capacity rotary high vacuum pumps is optional. All units are thoroughly tested, 


are designed for simple, trouble-free operation 

with all types of vacuum systems. Outstanding ahs : : ss delerh 

features include clean compact design . . United-Carr has the facilities to design and 
internal lubrication system with magnetic valve . build printed circuits or complete elec- 
gas ballast hand tight vacuum union for easy 
system connection. Ultimate vacuum blank off 0.01 
MM of mercury. Combinations of these single stage , 
pumps with a smaller model gives an economical : ' : " . . 
two stage performance to 0.001 MM of mercury. Send fo For detailed information contact our Technical Representative 


onsult us on all High Vacuum applications 
a ee UNITED-CARR FASTENER COMPANY OF CANADA LIMITED 
EDWARDS HIGH VACUUM FT \\7\ 7 \ebie 231 Gage Avenue North, Hamilton, Ontario 


Sales Offices: Hamilton, Toronto, Montreal 


tronic assemblies to your specification, in 
production quantities. 


CUMBERLAND AVENUE, BURLINGTON, ONTARIO 
For further information mark No. 54 on Readers’ Service Card 
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ENGINEERED 


TO YOUR REQUIREMENTS FOR 


Electronic Equipment 


1) OPEN COIL and CORE TYPES:—for all applica- 
tions 5 V.A. to 10,000 V.A. These Transform- 
ers are economical, compact and efficient. 


HERMETICALLY SEALED TYPES:—built to meet 
MIL “T” 27A Specifications, Grades 1, 4, 
Classes Q.R.S.T., in Power, Plate, Filament 
and Audio Transformers, and Reactors. 
TRANSISTOR TYPES:—as small as 7/16” x 7/16” 
x 1/2”. Input, Interstage and Output Trans- 
formers with flexible or solid leads and 4 
different mountings. é, 

3-PHASE TYPES:—to 75 KVA, for low and high 
voltage rectifier systems, open or enclosed. 


Hammond has built transformers to more than \ 


52,000 different specifications. = \) 





WRITE FOR BULLETINS — Bulletins are 
available on all types shown above, also 
on: Audio Modulation, Filament, Power, 
Plate, and Pulse Transformers, Filters, i 
Chokes and Reactors. 


@a : 
ri} 





j 
More than 1,000 catalogued items stocked by Hammond 
and distributed by jobbers coast to coast. 


HAMMOND MANUFACTURING COMPANY, LIMITED 
Guelph, Ontario, Canada H-18 
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COMMUNICATIONS TECHNICIAN 


required for 


MAINTENANCE OF CARRIER 
MULTIPLEX EQUIPMENT 


operating over 


WIRE AND RADIO FACILITIES 


and 


SUPERVISORY CONTROL EQUIPMENT 


Must have a minimum of five years’ experience in the 
above field in a res  nsible technical capacity, and 
must be personally apable of handling most outage 
and routine maintenance arisings without requiring 
engineering assistance. 
Technical Education—H.N.C., C. & G., Ryerson Insti- 
tute or equivalent. 
Must be able to prepare concise reports in English, 
and carry out on the job training of other personnel. 
The position is a permanent one with a large Quebec 
utility, offers good prospects, excellent employee bene- 
fits, congenial working conditions, and involves travel- 
ling approximately 30% of time in urban areas driving 
Company vehicle. 
Reply in writing must clearly indicate the work per- 
formed by applic ant himself, and degree of personal 
technical responsibility discharged. 

Reply to: Personnel Dept. 
Employment Division 
P.O. Box 6072 


Montreal, Quebec 








——— 





-applications are sought for the follow- 
ing key positions in the new Vancouver 
Television station only on the under- 
standing that my clients have no reason 
to believe or suspect that their applica- 
tion for license is being given favour- 
able consideration. This search for 
qualified and experienced personnel is 
strictly a precautionary and preparatory 
measure begot of sound business judg- 
ment and practice on the part of my 
clients. 


Chief Engineer 

— essentially he must be experienced in 
TELEVISION TRANSMISSION OPERA- 
TION with preference given experienced 
applicants holding an Engineering degree. 
Written applications ONLY will be consid- 
ered for these key positions and will be dealt 
with in strict confidence by John W. A. 
Fleury of 


John W. A. Fleury & Associates Ltd. 


Personnel and Executive Placement Consultants 


708-475 Howe Street, Vancouver 1, B.C. 
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Representing reliable 
manufacturers of 


WHITTAKER 
/ Electronics Limited / 


quality Components 





and Instruments 





(formerly represented by E. E. WHITTAKER) 
2137 NIAGARA DRIVE e OTTAWA 


CEntral 4-4686 Circle No. shown for Product Index 
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PRECISION : T it al  « Oo 


3-GEAR 
INTRODUCES THE 
.1874” Shaft 


DIFFERENTIALS 
NEW 


DRDA-055 SHOWN HERE 
OTHER MODELS TO YOUR SPECS. 
Tumbling circle - ee T l ° 
138" emp-Line 
8’ arc backlash — 
ENVIRONMENTAL 
CHAMBERS 


The Temp-Line series pro- 
vides maximum _ value 
through standardized con- 
struction. 


INC. 


75 oz. in. recom- 
mended max load = 
at 2,500 rpm m 
0.3 oz. in. break- = 
away torque 


FREE! 


Send for 16 pg. Supplement’”’C” to 
Dynaco E88 Catalog. Shows complete 
line & specs. on Precision Stock Dif- 
ferentials including Precision Hollow 
& Solid Shafts, Bearingless, Face Gear 
and 3-Gear Models. 


represented in 
Canada by: 


WHITTAKER 
ELECTRONICS 
LIMITED 


2137 Niagara Drive, 


DNUUME 


GEAR CO. INC. 
AMITYVILLE, 
NEW YORK 


Also available: 

From BELL JARS TO WALK-IN 
ROOMS, for simulation of TEM- 
PERATURE, ALTITUDE, HUMID- 
ITY, SAND and DUST, RAIN, 
SUNSHINE, SALT SPRAY, FUN- 
GUS, Etc. 


Represented by 


ITEMCO INC. 
Port Washington 
NEW YORK 








WHITTAKER ELECTRONICS LIMITED 








Ottawa, Ontario. 


For further information mark No. 21 on Readers’ Service Card For further information mark No. 52 on Readers’ Service Card 
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For further information about 


products advertised ... use the 


handy READER SERVICE CARD 


Fam i 


Btaenntneenlsa 
bau = 2 = 82 8 8 
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COMMUNICATIONS 


foremost in design and performance 





PYE CANADA LIMITED 


Head Office: 84 Northline Rd., Toronto 16 
Halifax » Moncton - Montreal - Winnipeg - Edmonton - Vancouver 


For further information mark No. 40 on Readers 


\y RYLON 
TOWERS 


TRYLON towers are avail- 
able for all appplications 
from the smallest to the 
largest. Designed and manu 
factured in Canada in ac- 
cordance with C.S.A. speci 
ications. 


TRYLON towers are 
available for AM, TV, 
Microwave and Com- 
munications Antennas. 





TRYLON service also 
includes design, devel- 
opment, supply, _in- 
stallation and main- 
tenance by expert 
craftsmen. 


The WIND TURBINE Co. of CanadaLtd. 


60 


145 Lucan Street 
Waterloo, Ontario 
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Service Card 








SYVTRON 
SILICON RECTIFIERS 





all 
steel 
construction 


100% 
welded 


case 


higher 
mounting 
torque 
less 


s superior 
corrosion 


contact 


SYNTRON’'S exclusive all steel construction provides 
higher mounting torque, superior contact and reduces 
corrosion. Maximum mounting torques 50-100 inch No. 
Their 100% welded case, with no blind solder connections, 
assures positive contact, greater efficiency and long 


reliable life. 
Write for complete technical data or 
contact your nearest SYNTRON 
Sales Engineer 


SYNTRON (CANADA) LIMITED 


928 Queenston Road. Dept. ‘‘F’’ 
Stoney Creek, Ontario 
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2 NEW 
TRANSISTOR CONVERTERS 


TO SERVE YOU BETTER IN 1960 


1. MODEL No. CX-150-A 


INPUT 152 V D.C., OUTPUT 
24 V D.C. AT 12A 


2. MODEL No. (TO BE ASSIGNED) 


INPUT 152/130 V D.C., POSITIVE 
OR NEGATIVE GROUND, OUTPUT 
130 V D.C. AT 6A (POLARITY OPTIONAL) 


Both models scheduled 
for early 1960. We welcome 
your inquiry. 


PYLON ELECTRONIC DEVELOPMENT company, Itd. 


Communications Systems and Equipment 


161 CLEMENT ST., LASALLE, MONTREAL 32, QUE. 
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Even under severe conditions of shock and vibration, 
CAMBION® Vibration-Proof Battery Holders hold tight. 
Unique “locking strap” keeps “D”’ size mercury battery 
securely in place. Suitable for use in all types of circuits, the 
holders are available in two models. No. 2570 is insulated at 
one end only. No. 2870 is insulated at both ends to permit 
“floating’’ of the voltage supply, and is ideal for transistorized 
circuits and other low-voltage applications. Both holders are 
designed so that leads can be easily brought up to terminals 
even though unit is flush-mounted. Write Cambridge Therm- 
ionic Corporation of Canada, Ltd., 2425 Grand Boulevard, 
Montreal 28, P. Q. 


(GAMIBIONT 


The guaranteed electronic components 
For further information mark No. 16 on Readers’ Service Card 
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MEASURE UP TO 230 MEGACYCLES 
WITH 15 MICROVOLT SENSITIVITY 


For selective voltage measurement in the R.F. 
range, the Bruel & Kjaer Heterodyne Voltmeter 
Model 2005 and Converter 2004 provide .. . 


Frequency range 20 Kc - 232 Mc 

Voltage range 15 microvolts to 15 volts 
F.S.D. 

Direct-reading modulation meter 
Built-in reference voltage for calibration 
Built-in loudspeaker for audible control 
Model 2004 range 20 Kc - 30 Mc 
Model 2005 range 30 Mc - 232 Mc 


MODEL 2004 


Qon 
@isae 
98 ° @ @.. 


oo <= 


MODEL 2005 


Use of selective measurements on radio receivers 
and transmitters, radar and TV circuits and for 
control of signal generators and carrier systems. 
The high sensitivity permits such measurements as 
gain of antennas, R.F. distortion by harmonic 
analysis, unwanted radiation levels and gain of 
TV distribution systems. 


$300.00 
$795.00 


F.0.B. Toronto, Sales Tax Extra. 


Model 2004 Converter 


Mode! 2005 Voltmeter 


Phone or write for full information 
and a demonstration. 


R-O0-R ASSOCIATES LIMITED 


1470 DON MILLS RD., DON MILLS, ONT. 


TORONTO TELEPHONE MONTREAL 
Hickory 4-4429 


For further information mark No. 43 on Readers’ Service Card 
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Round-up: news and future events 





British awards for published 


technical articles 


Two British associations offer an- 
nual awards for technical articles 
published during the preceding year. 
The awards are presented by The 
Electronic Engineering Association 
and The Radio Industry Council. 

Articles published during 1959 
will be considered by the panel of 
judges early in 1960, and explanatory 
leaflets can be obtained from _ the 
Electronic Engineering Association, 
11 Green Street, London, W.1. 

Six premiums of 25 guineas are of- 
fered to writers not earning their liv- 
ing wholly or mainly by writing. The 
judges are given the greatest possible 
freedom in allocating awards, but 
main factors taken into consideration 
are:— 

the value of the article in making 

known British achievements in 

radio and electronics; originality of 
the subject; technical interest; pres- 
entation and clarity. 

Articles published abroad as well 
as in the United Kingdom are eli- 
gible, as are articles in journals 
serving the many fields in which elec- 
tronic methods of control and 
production are being used. 


Defence scientists 
review progress 

The Defence Research Board held 
its eleventh annual symposium in mid 
December at the Chateau Laurier 
Hotel, Ottawa. Approximately 750 
Canadian defence scientists and Serv- 
ice officers attended the closed meet- 
ings to review progress of the Board 
during 1959. Approximately 40 pa- 
pers were presented, many of them 
dealing with biosciences — studies 
relating to the life sciences, 


Engineering building 
opened at McGill 

Governor General Vanier opened 
the new 140,000 sq. ft. J. W. McCon- 
nell Engineering Building at McGill 
University last month. The building, 
one of the tallest on the campus, 
houses two large auditoriums, 13 
classrooms, eight drafting rooms and 
three electronic laboratories. Within 
the central area of the building are a 
$15,000 analogue computer, an IBM 
650 digital computer and an ane- 
chonic chamber. 

It is just over 100 years ago that 
Canada’s first graduate engineering 
degree in “civil engineering and land 
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surveying” was awarded to William 
Oliver Gooding at McGill University. 


General Radio holds 
standards meeting 

Over 20 electrical-electronic stand- 
ards’ specialists from U. S. and Cana- 
dian government agencies met at the 
West Concord, Mass. plant of Gen- 
eral Radio last month for a 34% day 
seminar-workshop clinic on precision 
inductance and capacitance measure- 
ments at low frequencies. The sym- 
posium, featuring ten lectures and six 
workshop sessions, was attended by 
personnel from the National Research 
Council. 


Papers wanted for 
audio meeting 

A call for technical papers for the 
1960 West Coast Audio Engineering 
Society Convention has been issued 
by Walter T. Selsted, western vice 
president of the Society. The con- 
vention is scheduled for March 8-11 
at the Alexandria Hotel in Los 
Angeles. 

Preliminary session titles are: Mag- 
netic recording devices; Stereo tape 
reproduction and equipment; Disk 
recording and pick ups; Audio appli- 
cation (transistor amplifiers); Loud- 
speaker enclosures; Stereo broad- 
casting and studio input systems; 
Acoustics, reverberation and ambio- 
phonic techniques; Audio measure- 
ments and analysis. 

Titles and 25-50 word 
should be sent immediately to Mr. 
Selsted, Ampex Corp., 934 Charter 
St., Redwood City, Calif. 


abstracts 


Form Canadian science 
fairs council 

To co-ordinate and promote the 
science fair movement the sponsoring 
organizations have formed the Cana- 
dian Science Fair Council. Chairman 
of the new Council’s steering com- 
mittee is Dr. Henri Favre, head of the 
Department of Chemistry, University 
of Montreal. Temporary headquarters 
of the Council are in the offices of 
the Chemical Institute of Canada, 18 
Rideau St., Ottawa. 

At the annual science fairs, held in 
many cities in Canada, boys and girls 
attending public and private schools 
show exhibits, demonstrations and 
collections which they have prepared 
outside school hours as an extension 
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of their interest in various branches 
of pure and applied science. The 
Council aims to encourage students 
to use their interests and skills in 
science, toward recognition not re- 
lated to physical prowess or examin- 
ation marks. 


COMING EVENTS 


January 1960 

25-29 Stress Measurement Symposi- 
um, Arizona State University, 
Tempe, Arizona. 


27-30 Western Canada Hi-Fi Expo- 
sition, Hotel Georgia, Vancou- 
ver. 

February 

3-5 IRE-PGMIL winter meeting, 
Los Angeles, Calif. 

Third International Exhibition 
of Electronics Components. 
Paris, France. 


19-23 


Radio Engineering Show and 
IRE National Convention, New 
York. 


6th Nuclear Congress, N.Y. 
Coliseum, N.Y. 

9th Electrical Engineers Exhi- 
bition, Earls*Court, London. 


National Aeronautical Elec- 
tronics Conference, Dayton, O. 


New films aid 
trace recording 


The oscilloscope has become 
such an important instrument 
in the laboratory, and else- 
where, that several new cam- 
eras, films and techniques have 
been introduced to permit the 
engineer to record information 
from the oscilloscope face. A 
comprehensive report on Polar- 
oil Land techniques will be pre- 
sented next month. 


Conformity and standardiza- 
tion are a part of our lives in 
electronics. Sometimes it is 
good, sometimes it isn’t. M. 
Barlow feels that it isn’t a good 
thing when applied to drafting 
practices -— when the needs of 
the engineer and other users 
are neglected just to make life 
easier for the drafting depart- 
ment. Read his views on the 
subject in February. 

Oiher interesting develop- 
ments in the electronics field will 
be featured in Engineering Re- 
ports. 
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N EW, direct-reading, transistorized 


302A 
WAVE 
ANALYZER 


SPECIFICATIONS 


Frequency Range: 20 cps to 50 KC 

Voltage Range: 10 xv to 300 v, 15 ranges 

Warm-up Time: None 

Voltage Accuracy: + 5% of full scale 

Residual Mod. & Hum: More than 75 db down 
intermediate Freq. Rejection: At least 75 db rejection 


Selectivity: + 3.5 cycle b.w., at least 3 db down 
+25 cycle b.w., at least 50 db down 
+70 cycle b.w., at least 80 db down 


Input Impedance: 100,000 ohms on 4 most sensitive 
ranges; 1 megohm on others 


Selected Frequency Output: 1 v open circuit. 
Response +1 db full range 


B.F.0. Output: 1 v open circuit; output level control. 
Freq. response +1 db, full range. Output im- 
pedance approx. 600 ohms. 


Auto. Freq. Control: + 100 cycles holdin minimum 
Price: $1,475.00 (cabinet); $1,460.00 (rack mount) 


Data subject to change without notice. 
Prices f.0.b. factory 





Quick summary: 


Covers 20 cps to 50 KC. 
Completely transistorized, no 
warm-up period. Ac powered, 3 
watts consumption, hum free; 
or may be battery operated 

18 or 28 v. Very sharp 
acceptance circuits; new 
operating ease without tedious 
lineup. Extremely compact, 
light weight. 


Engineers have already termed the compact, tran- 
sistorized @ 302A the most significant advance in 
wave analyzers in 10 years. Without time-consum- 
ing delay for warmup or calibration, the 302A in- 
stantly separates an input into its fundamental, 
harmonics and intermodulation products so that 
each may be examined individually. An AFC sim- 
plifies finding and holding a signal despite very 
sharp acceptance circuits. 

Model 302A is highly useful in telemetering, car- 
rier and vibration system work as well as audio 
applications. Ask your ® representative for a dem- 
onstration and specifications. 


HEWLETT-PACKARD COMPANY 


CANADA: Montreal, Quebec—aAtlas Instrument Corporation, Ltd., 3333 Coven 
dish Blvd. HUnter 9-8495 and 8496 @ Toronto 10, Ontario—Atios Instrument 
Corporation, Lid., 50 Wingold Avenue. RUssell 1-6174 © Vancouver 2, British 
Columbia—Atlas instrument Corporation Ltd 106-525 Seymour Street 
MUtual 3-5848 


ip) 302A easily measures small signals on noisy circuits 


For further information mark No. 28 on Readers’ Service Card 





READY FOR ACTION=ALWAYS! 


The Marconi DQ58B is a long haul 
line-of-sight relay equipment with a 
tuning range of 1700 to 2400 Mcs. 


In the design of this new equipment the 
Canadian Marconi Company had taken 
every precaution to ensure utmost 
reliability and easy maintenance so 
vitally necessary in such systems as the 
large Canadian air defence network. 
The reliability and easy maintenance of 
the DQ58B now offer the common 
carrier and telephone authorities a 
modern and proven means for long haul 
toll quality telecommunications. 


Among the many high quality components 
used are, two Eimac type 3CX100A5 
Triodes per set, as quadruple frequency 
multipliers. 


These triodes are planar premium 
quality ceramic type and withstand 
extraordinary thermal and physical 
shock. They feature long life and 
consequently lowest cost per operating 
hour of any 2C39 type tube. The long 
pulse cathode evaluation test guarantees 
electrical uniformity as well as longevity. 


The 3CX100A5 is available in quantity 
today for new designs and replacements. 
It is unilaterally inter-changeable in 
nearly all cases with the 2C39A and 
supersedes the 2C39B. The Canadian 
Marconi designers have made the 

right choice—have you? 


Call or write for full information. 


EITEL-McCULLOUGH, INC. 


San Carlos California channels are ready to carry vital defense data in 
oF : saan an emercency, thanks to the Marconi new DQ58B 
Canadian Representative : The World's Largest Manufacturer of Transmitting Tubes equipment shown here. It was chosen for a large 


military system after careful evaluation by the 


R. D. B. SHEPPARD 2036 Prince Charies Rd., Ottawa 3, Canada 5913 oval Canadian Air Force. 


Six hundred simultaneous toll-quality telephone 


For further information mark No. 24 on Readers’ Service Card 








